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Aim: This study examines the relation between Sense of Coherence (SOC) as defined in the 
theory of Salutogenesis and patient reported health outcomes in Multiple Sclerosis (MS) 
patients.  
Methods: The first phase of the study was the validation of the Slovenian versions of the 
measure of SOC called the Sense of Coherence (13-item Orientation to Life) Questionnaire 
and the measure of HRQOL, a specific Health Related Quality of Life (HRQOL) questionnaire, 
called the Multiple Sclerosis Quality of Life-54 Instrument (MSQOL-54). It was hypothesized 
that the Slovenian versions of the instruments would fulfill the standard psychometric 
criteria, and that a stronger SOC would be associated with better MS specific and general 
patient reported health status. A total of 134 patients were surveyed, though the measures 
of demographics, illness, SOC and HRQOL at baseline, and the measure of SOC one year 
later.  
Results: The Slovenian instruments successfully passed the psychometric evaluation. As 
expected, after controlling for demographic and illness variables, SOC emerged as a 
significant and independent, predictor of patient reported health in MS patients, the effect 
was most visible in the mental domains.  
Conclusion: This was the first study to examine the impact of SOC on patient reported 
health, assessed by a MS specific HRQOL instrument, and it provides the basics for further 
investigation of SOC in MS. 
  










Uvod: Ta študija raziskuje odnos med občutkom skladnosti (angl. Sense of Coherence – 
SOC), kot jo določajo teorija salutogeneze, in rezultati samoocene zdravja, ki so jih podali 
pacienti z multiplo sklerozo (MS). 
Metode: V prvi fazi študije smo validirali slovenske različice lestvice SOC, in sicer 13-
stopenjski vprašalnik Orientation to Life Questionnaire (angl. 13-item Orientation to Life 
Questionnaire – OLQ-13) in vprašalnik za oceno kakovosti življenja v zvezi z zdravjem (angl. 
Health Related Quality of Life – HRQOL) oz. vprašalnik o kakovosti življenja pri multipli 
sklerozi (Multiple Sclerosis Quality of Life-54 Instrument – MSQOL-54). Postavili smo 
hipotezo, da slovenske različice omenjenih instrumentov izpolnjujejo standardne 
psihometrične kriterije in da se boljši občutek skladnosti povezuje z boljšimi specifičnimi in 
splošnimi ocenami zdravja, ki jih podajo pacienti z MS. Anketiranih je bilo skupno 134 
pacientov. Izhodiščno smo zbirali demografske in bolezenske podatke, rezultate 
vprašalnikov SOC in HRQOL. Leto kasneje smo ponovno zbirali podatke s pomočjo 
vprašalnika SOC.  
Rezultati: Slovenske različice instrumentov so uspešno opravile psihometrično 
vrednotenje. V skladu s pričakovanji se je SOC – potem ko smo upoštevali sočasen vpliv 
družbeno-demografskih značilnosti bolnikov in značilnosti njihove bolezni – potrdil kot 
pomemben in neodvisen napovedni dejavnik subjektivnih ocen zdravja. Najvidnejši učinek 
je bilo zaznati na področjih duševnega zdravja.  
Zaključki: Gre za prvo študijo, ki je raziskovala vpliv občutka skladnosti (SOC) na subjektivno 
zdravje pri pacientih z MS, ki so za ocenjevanje uporabili specifični vprašalnik za oceno 
kakovosti življenja v zvezi z zdravjem, in predstavlja temelje za nadaljnje raziskovanje 
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1.1. Background on Multiple Sclerosis (MS) 
Multiple sclerosis (MS) is the most prevalent immune-mediated inflammatory 
demyelinating disease of the central nervous system (CNS) (Berer and Krishnamoorthy, 
2014). The disease affects patients’ quality of life and survival. It is the most common cause 
of non-traumatic disability in young adults in Europe (Pugliatti et al., 2006). MS shortens 
life expectancy of the diseased, causing premature death in more than half of the patients 
(Scalfari et al., 2013). MS causes considerable costs for the patients, their relatives and 
society (Hakim et al., 2000; Kobelt and Pugliatti, 2005). The World Health Organization 
classifies MS among the major public health problems (World Health Organization, 2006). 
1.1.1. Etiology 
The cause of MS is unknown (Nylander and Hafler, 2012; Goodin, 2014). Currently, it is 
believed that the etiology includes an interaction between genetic and environmental 
factors. Facts that support the heredity component are: the evidence of racial or ethnic 
resistance, the increased risk among family members, and the elevated concordance rate 




among monozygotic tweens (Ebers et al., 1986; Nielsen et al., 2005). However, the genetic 
factors cannot entirely explain the MS cause, and probably some environmental factors 
have a role in acquiring MS (Ascherio and Munger, 2007).  
1.1.2. Epidemiology 
There are 2.5 million people with MS in the world (World Health Organization, 2006). The 
incidence and prevalence vary geographically. The prevalence of MS in Slovenia is 
estimated to be >100/100,000, classifying Slovenia among countries with the highest 
prevalence (Pugliatti et al., 2006). Known MS epidemiologic facts are the following: the 
frequency increases with the distance from the equator, the onset is approximately around 
the age of 30, MS is more common in women than man, and more common in white 
individuals than non-white (Ebers et al., 1986; Alonso and Hernán, 2008; Simpson et al., 
2011; Goodin, 2014). 
1.1.3. Pathogenesis 
The main pathophysiologic mechanisms of tissue damage in MS are inflammation, 
demyelination and axonal degeneration (Compston and Coles, 2008; Dendrou et al., 2015). 
The characteristic pathologic feature of MS is a focal white matter lesion called plaque. The 
plaque consists of areas of inflammation, demyelination and gliosis with partial 
preservation of axons (Popescu et al., 2013; Frischer et al., 2015). The plaques typically 
occur in the optic nerves, spinal cord, brainstem, juxta-cortical, and periventricular white 
matter. Although it is generally accepted that MS is a focal inflammatory white matter 
disease, the latter phases are characterized by diffuse neurodegeneration resulting in 
axonal loss and cerebral atrophy (Kutzelnigg and Lassmann, 2014).  
1.1.4. Clinical features 
Common MS clinical features are the symptoms and signs of optic neuritis, long tract 
syndrome, brainstem syndrome, and spinal cord syndrome. 




1.1.5. Clinical course  
The main MS phenotypes are those of relapsing and progressive disease (Lublin and 
Reingold, 1996). In fact, there are four distinct clinical subtypes i.e. clinically isolated 
syndrome, relapsing remitting MS, secondary progressive and primary progressive MS 
(Lublin et al., 2014).  
 Relapsing remitting (RR) MS is characterized by phases of unpredictable symptom 
appearance or worsening of the existing symptoms i.e. relapses, followed by phases 
of recovery i.e. remissions. Approximately, 80% of MS cases start with a relapsing-
remitting disease course. Over time, the recovery of the affected neurological 
functions becomes incomplete and the level of disability increases. After 20 years 
of the disease onset, 80% of the patients with relapsing-remitting MS enter a 
secondary progressive course.  
 Secondary progressive (SP) MS is characterized by progression that is not relapse 
related.  
 Primary progressive (PP) MS affects 10–15% of all MS patients. It is characterized by 
steady, continuing increase of the disability, from the very beginning of the disease, 
which is not relapse related.  
1.1.6. Diagnosis of MS 
In the process of establishing the diagnosis of MS, the clinician is required to exclude the 
conditions that mimic MS, as well as to demonstrate dissemination of the CNS involvement 
in time and space. McDonald's diagnostic criteria for MS are available in order to guide 
clinicians to the diagnosis of MS (Thompson et al., 1991; Polman et al., 2011; Thompson et 
al., 2018). In some cases, taking a detailed history and performing a neurological 
examination are sufficient in establishing the diagnosis. In other, in addition to the clinical 
evidence, clinicians are required to use para-clinical tests, notably magnetic resonance 
imaging (MRI), cerebrospinal fluid (CSF) examination, and visual evoked potentials in order 
to confirm MS suspicion. 





There are no available curative treatments for MS. The pharmaceutical approach to MS 
encompasses:  
 Corticosteroids for treating exacerbations (Murray, 2006). 
 Symptomatic drugs for ameliorating common MS symptoms (Henze et al., 2006). 
 Disease- modifying drugs aimed to reduce the frequency of relapses, perhaps the 
severity, and several recent studies have shown a positive effect on disability 
(Michel et al., 2015; Vargas and Tyor, 2017). Numerus immunotherapy options are 
approved for the relapsing-remitting MS and some for the progressive MS (Filippini 
et al., 2013; Tramacere et al., 2015).  
 Future therapies: the disease-modifying drug treatments are efficient in modulating 
the inflammatory component of MS, which is typical for the early stages of the 
disease. However, the degenerative component predominates in the latter stages 
of the disease, which contributes to the accumulation of the disability. Protecting 
tissue is an important alternative therapeutic strategy in order to slow down the 
process of axonal degeneration. Therefore, the attention in research is focused on 
the arriving neuroprotection and repair drugs (Neuhaus et al., 2003).  
1.1.8. Outcomes 
Due to the pathophysiological and clinical heterogeneity of MS, it is impossible to capture 
the activity and progression of the disease by a single outcome measure. In fact, there are 
individual differences in the relapse frequency and the accumulation of the relapse-related 
disability. In addition, there is a great variance in signs and symptoms presented among MS 
individuals. The process of disability accrual is generally slow, but follows an individual 
pattern in different people. In addition, the disability is not influenced by the impairments 
solely, but also by other factors such as fatigue, mood disorders, deconditioning, and side 
effects of medications. Therefore, an ideal outcome measure in MS would be a composite 
of different clinical and para-clinical measures. It has been shown that such 
multidimensional measures have a greater potential to cover full extent of the disease 




activity and progression (van Munster and Uitdehaag, 2017). Aside of the traditional clinical 
and para-clinical measures, there is a tendency for including patient’s insights on the 
personal health status, as an integrative part of the aforementioned composites. The 
patient reported outcomes are valuable, since they are often the only source of certain 
information, such as the health related quality of life or the ability to carry out activities of 
daily living. They are also able to detect clinically meaningful changes and leave out changes 
with no clinical relevance. In addition, they are influenced not exclusively by the 
impairment but other confounding factors (Nowinski et al., 2017). One of the most 
commonly used patient reported outcome in MS is the health related quality of life 
(HRQOL). 
1.2. Health Related Quality of Life (HRQOL) 
1.2.1. Defining HRQOL 
HRQOL represents the extent to which a person’s physical, mental and social wellbeing is 
affected by a disease (Cella, 1995). It developed from the brother concept of quality of life 
for matters concerning healthcare (Bergner, 1989). 
HRQOL has two important aspects: subjectivity and multidimensionality (Aaronson, 1988). 
Subjectivity means that the given report on person’s health condition comes directly from 
the subject, without any external interpretation. HRQOL reflect the impact of the disease 
upon a person’s life, rated by the sufferer himself. This subjective reports are product of a 
complex internalized calculations based on the expectations, shaped by the life experience 
and the knowledge of disease causes and consequences, plus the individual coping abilities 
(Testa and Simonson, 1996). In other words, they are mirroring the way the patient feels 
about and copes with the disease. They represent the extent to which the individual is 
adjusted to the adversity that comes with the disease. They reflect the satisfaction in 
activities of daily living that are influenced by the disease. The subjectivity is an important 
aspect, since the research evidenced a discrepancy in terms of relevance and 
meaningfulness of a clinical change, between the subjective reports and physician reports 
of one’s health condition (Sonn et al., 2013). Multidimensionality means that these self-




assessments allow measurement of the effect of the disease on different health domains. 
Therefore, they are a comprehensive way to describe a person's health status. This aspect 
of HRQOL is particularly important in chronic diseases that have physical, mental, and social 
consequences, where the traditional disability scales omit to capture the changes in all 
domains of significance. 
1.2.2. Measuring HRQOL 
There is a wide range of instruments for measuring HRQOL. They include generic health 
status instruments and disease- specific instruments.  
Generic health status instruments are applicable to all populations; with or without illness. 
They are measures of general health status of the individual. They allow comparison across 
healthy and ill populations. Generic illness instruments are applicable to populations with 
any illness. They assess the individual perception of the functional impact of the illness. 
Examples of generic instruments used in MS include the Short-Form-36 Health Survey 
(SF-36) (Ware et al., 1993) and the Sickness Impact Profile (Bergner et al., 1981). 
Disease specific instruments are designed to assess HRQOL in individuals with a particular 
disease. In comparison with the generic measures, they give a more detailed assessment 
and are sensitive to specific treatment related changes in HRQOL. Examples of disease 
specific instruments used in MS include: Multiple Sclerosis Quality of Life-54 Instrument 
(MSQOL-54) (Vickrey et al., 1995), the Multiple Sclerosis International Quality of Life 
questionnaire (MusiQOL) (Simeoni et al., 2008), the Functional Assessment of Multiple 
Sclerosis (Cella et al., 1996), the Multiple Sclerosis Impact Scale (MSIS-29) (Hobart et al., 
2001), etc. 
Known limitations of the HRQOL measures are the un-blinded nature, the potential 
expectance bias, and the possible response shift over time (Nowinski et al., 2017). 
Future improvements concerning HRQOL measures include: standardization of the 
measures used in research, which allows comparison of data; utilization of modern 
technologies in developing the measures, which improves the validity assessment; and 
adaptive testing, which enables reducing the length and improving the tolerability of the 
assessment (Nowinski et al., 2017). 




1.2.3. Utilizing HRQOL 
In healthcare, HRQOL is used in clinical research and clinical practice.  
HRQOL measures are used in observational studies dealing with the consequences of MS. 
Also, in interventional studies, HRQOL improvement is used as secondary and tertiary 
endpoint outcome in phase III clinical trials (Nowinski et al., 2017).  
In clinical practice, HRQOL is used in the process of decision-making since it provides an 
important insight on the development of the disease and the treatment success. 
Ultimately, HRQOL is used in cost-effectiveness analyses to guide resource allocation when 
creating health policies. 
1.2.4. Specifics of the HRQOL in MS 
The HRQOL has been more intensively studied in MS than in any other neurological disorder 
(Benito-León et al., 2003). The studies have shown that MS patients have notable 
decrements in HRQOL (Anon, 1998; Nortvedt et al., 1999; Benito-León et al., 2003; 
Nortvedt and Riise, 2003; Morales-Gonzáles et al., 2004; Pittock et al., 2004). The impact 
of the disease on HRQOL in MS is estimated as larger than in other chronic diseases (Benito-
León et al., 2003; Dickersin et al., 1994; Hermann et al., 1996; McCabe and McKern, 2002; 
Rätsep et al., 2000; Rudick et al., 1992). The reasons for the extensive HRQOL decrements 
in MS patients are numerous and some of them will be described in the following text. 
Firstly, the onset of the disease is often in young adulthood between the age of 20 and 50, 
which is a developmental phase when people are not usually prepared to face their 
disability. The combination of unknown cause, hard to predict course and the absence of 
cure create uncommonly stressful disease. MS patients face different degrees of disability 
during their lifetime. In fact, up to 60% of the people with MS are no longer fully ambulatory 
20 years after disease onset (World Health Organization, 2006). Studies have showed an 
association between HRQOL and measures of disability in MS patients (Henriksson et al., 
2001; Janardhan and Bakshi, 2000; Miller et al., 2000; Nortvedt et al., 2000; O’Connor et 
al., 2001; Rudick et al., 2001). People have a wide range of symptoms and signs, arising 
from the disseminate CNS involvement. The negative effect of diverse symptoms on 
HRQOL, such as pain (Alschuler et al., 2016; Fernández-Muñoz et al., 2015; Kinkel et al., 




2015), sexual dysfunction (Marck et al., 2016; Schairer et al., 2014; Vitkova et al., 2014), 
cognitive impairment (Baumstarck-Barrau et al., 2011; Campbell et al., 2017; Samartzis et 
al., 2014), and affective disorders (Nourbakhsh et al., 2016; Wang et al., 2000) has been 
established by numerous studies. The existent therapies have a range of negative side 
effects, the more effective the immunomodulatory drug, the greater the risk for adverse 
effects (Multiple Sclerosis Coalition, 2017). In addition, MS patients are subjects of complex 
rehabilitation regimens. As a result of the deterioration of physical and mental health in 
MS, the social health of the individual suffers. The education is affected, because the 
learning is impeded due to fatigue and/or cognitive impairment. Patients face occupational 
distress in terms of changing career, managing symptoms in workplace and having less 
working hours. The financial area of their life suffers, since they have decreased incomes, 
increased expenditure on medical treatments or home modifications. The disease has 
repercussions in the interpersonal relations due to stigma, sexual dysfunctions, conflicts 
with family members, and reduction of their support network. 
As described earlier, disease related factors are shown to influence HRQOL in MS patients. 
However, these factors are inconsistently associated with adjustment, and often are only 
modest predictors (Jopson and Moss-Morris, 2003). Research demonstrates that 
psychosocial factors are better predictors of individual differences in HRQOL than disease 
factors (McIvor et al., 1984; Thomas et al., 2006). Psychosocial factors, unlike disease 
factors, are potentially modifiable through interventions. The psychosocial factor is an 
umbrella term for intrinsic, personal and external, social variables. They are usually the 
central constructs in a certain theoretical framework. Many of them have been explored as 
potential correlates of subjective health MS. The dominant paradigm in the field of 
psychosocial adjustment to MS is the Lazarus & Folkman stress and coping model (Lazarus 
and Folkman, 1984). According to this model, adjustment in the face of difficulties is 
influenced by the individual’s evaluations of stressors, and the coping strategies they use 
for managing the demands. Concerning the appraisal aspects, the general conclusion is that 
higher appraised stress is related to poorer adjustment in MS patients (Dennison et al., 
2009). The coping strategies are divided in three groups: problem-focused strategies, 
emotion-focused strategies and meaning-focused strategies. Studies have showed that 
avoidant emotion-focused coping strategies are associated with worse adjustment 
outcomes (Wineman et al., 1993; Aikens et al., 1997; Mohr et al., 1997; Pakenham, 1999). 




Better adjustment was related to acceptance coping that includes elements of emotion 
focused and meaning focused strategies, as well as to problem solving strategies 
(Pakenham, 2001, 2006; Chalk, 2007). In addition, constructs from other stress-coping 
theories have been explored in relation with adjustment to MS. Higher self-efficiency 
(Bandura, 1977), specific to managing MS challenges, was related to better adjustment 
(Shnek et al., 1995, 1997). Optimism (Scheier and Carver, 1992) and social support 
(Schwarzer and Leppin, 1991) were positively associated with better adjustment (Dennison 
et al., 2009). Meaning making variables (Janoff-Bulman and Yopyk, 2004), in terms of sense 
making (Pakenham, 2007a, 2008) and benefit finding (Pakenham, 2005, 2007b; Pakenham 
and Cox, 2009) were related to better adjustment. SOC as a coping variable in MS has been 
poorly explored (Antonovsky, 1979). 
1.3. Salutogenesis and SOC 
1.3.1. Salutogenesis as a resource based stress-coping theory 
The term “stress” was mentioned in physics for the first time in the context of analyzing 
the properties of materials to carry heavy loads and resist deformation by external focus 
(Hinkle, 1974; Mason, 1975). In health literature, the term was adopted by the Austrian-
Canadian endocrinologist Hans Selye, who set up the grounds of the biological model of 
stress through the theory of general adaptation syndrome (GAS) (Selye, 1956). Aside from 
the physiological referrals, the phenomenon has also been elaborated in the behavioral 
sciences. The psychosocial models of stress were developed aiming to surpass the simplistic 
stimulus-response conception to describe stress solely on animal models. They 
hypothesized that there is a psychological mediation in the relationship stressor–outcome 
in humans. A great progress was made in the field by Lazarus and his group of collaborators 
in their initial theory (Lazarus, 1966) and following revised editions (Lazarus and Launier, 
1978; Lazarus and Folkman, 1984; Lazarus, 1991). Their foremost contribution was the new 
perspective on stress as a relational concept; i.e. transaction between the individual and 
the environment. Therefore, the stress process contains variables to be assessed both 
internally and externally, as well as responses to be measured in different spheres of the 
psychological functioning (Lazarus, 1991, 1990). This broaden view prepared the 




foundation for the resource based stress-copping theories to spring up. Their focus of 
attention were not the factors that create stress, neither the consequent patterns of 
reaction, but rather the resources that preserve wellbeing in the face of stressful 
encounters. Several personal and social constructs have been proposed, such as social 
support (Schwarzer and Leppin, 1991), hardiness (Kobasa, 1979), self-efficacy (Bandura, 
1977), optimism (Scheier and Carver, 1992), and sense of coherence (Antonovsky, 1979). 
Whereas self-efficacy and optimism are single protective factors, hardiness and sense of 
coherence (SOC) represent tripartite constructs. The Salutogenetic stress-coping theory 
was developed by the Israeli-American medical sociologist Aaron Antonovsky in the 
eighties and early nineties of the last century. His work was guided by the attempt to 
answer the question: Why despite the same level of stress being exposed to some people 
get sick and some stay healthy? Further, he was intrigued by: What makes people healthy 
and what are the origins of health? In his multiple publications, from 1979 until 1994, he 
managed to develop own formulations on stress, coping and health, and to frame his 
thoughts in a single theory (Antonovsky, 1979). 
1.3.2. Salutogenesis on stress, coping and health 
In contrast to the biomedical stand that treats the homeostasis as the basic state of a 
healthy organism, where stressors tend to disturb the balance, Antonovsky sees the 
organisms as being in a basic state of heterostatic disequilibrium, which requires a constant 
active adaptation to the omnipresent and inevitable stressors (Antonovsky, 1987). Hence, 
the traditional healthcare measure of controlling the risk factors, in the particular case of 
them being the stressors, fails, as it is an impossible task. Therefore, in order to maintain 
and enhance health, the challenge is to find strategies and resources to cope with the 
ubiquitous stressors. Early in his work, Antonovsky introduced the construct of Sense of 
coherence (SOC) as the core construct of the Salutogenic theory. SOC reflects the capacity 
of the organism to respond to a stressful situation (Antonovsky, 1979). It is the ability to 
engage resources to cope with stressors in a way to promote health. The personal 
resources and the resources of the social and physical environment are referred as general 
resistance resources and specific resistance resources (GRR and SRR). Due to the important 
position they hold in the salutogenic literature, the theory is classified among the resource 
based stress-coping theories. SOC exerts its stress buffering effect by mediating between 




the stressor and the outcome. SOC helps one to perceive the stressful situation as 
comprehensible, meaningful, and manageable. Strong SOC ensures successful 
confrontation with the stressors, which is conductive to positive health outcomes. On the 
opposite, a weak SOC with inadequate, less adaptive coping leads towards negative health 
outcomes. According to Antonovsky, the continuum of outcomes has two extreme poles, 
and each person’s health is somewhere in-between. Antonovsky dissolves the health 
disease dichotomy and talks in terms of people having different degrees of health, while 
absolute health or disease is a non-existent category. Additionally, Antonovsky advocates 
for a health assessment that includes subjective judgment and advises self- evaluation of 
one’s place on the continuum (Antonovsky, 1979). 
1.3.3. Salutogenic construct of Sense of coherence (SOC) 
1.3.3.1. SOC components 
SOC operates through the cognitive, behavioral and emotional component, that is, 
comprehensibility, manageability and meaningfulness (Antonovsky, 1987). The 
comprehensibility helps understand the stressful situation through cognitive appraisal. The 
meaningfulness supplies the sense of purpose to pursue an action and invest an effort in 
order to solve a stressful situation. It is considered to be the motivational force. The 
manageability provides instrumental support based on the perception of having at his 
disposal the adequate resources to meet the demands of the stressful situation. 
1.3.3.2. SOC stability 
Antonovsky states that SOC develops since birth to a certain age, after which it stays quite 
stable over time and across situations during the whole adult life. Decrements in SOC are 
expected in older age (Antonovsky, 1987). Life experiences that are characterized by 
consistency, load balance and opportunity to participate in decision making processes 
determine the strength of individual's SOC during the development phase and its further 
sustainment in adult life (Antonovsky, 1991). Therefore, depending on the life 
circumstances, it is expected SOC to fluctuate around a personal mean to which the 
individual will soon return. This Antonovsky’s hypothesis stated in the salutogenic model 
was supported by several studies (Eriksson and Lindström, 2005). The stability of SOC in the 




face of an illness is still an unexplored research territory. It is reasonable to assume that a 
sudden illness brings along an unfavorable experience characterized by unpredictability, 
uncontrollability, and uncertainty that potentially may weaken the SOC.  Studies have 
confirmed that acquiring a diagnosis, challenges SOC, requiring one to rebuild it in the light 
of the new experiences. Schnyder et al. (2000) found a significant decrease during the first 
six months after an accident and Hildingh et al. (2008) found a low SOC in more than 60% 
of patients during the early-discharge period after an acute cardiac event. According to 
Antonovsky’s theory, the SOC values are expected to return to the level before the onset 
of disease when symptoms decrease. This was supported by the 1-year prospective study 
carried out by Skärsäter et al. (2005) in Swedish patients with depression. They showed 
SOC scores to be low at baseline. At follow up, the SOC scores increased significantly. The 
study recognized the reduction of the disease symptoms and the social support as 
significant factors for the SOC improvement. Also, Berg and Kononova (2009) using an 
interventional study design showed that in patients with depression after the 
electroconvulsive treatment and the reduction of the depressive symptomatology the SOC 
scores raised. However, there is a lack of evidence regarding the stability of SOC during the 
course of a chronic disease. The existing studies on this topic provide, however, conflicting 
results. Some studies are in line with the salutogenic hypothesis of a rigid SOC, that is hard 
to modify and change. In their 6-month follow-up study in Norwegian female patients with 
myocardial infarction Norekvål et al. (2010) did not find a significant change in SOC during 
the six-month follow-up. In a 2-year prospective study in Swedish patients with coronary 
disease Bergman et al. (2011) showed that SOC was found to be stable among the whole 
group. However, other studies delivered the opposite conclusion. In a 1-year follow-up 
study on Swedish patients with Parkinson disease Caap-Ahlgren and Dehlin (2004) showed 
a decrease in the SOC scale. This was attributed to the progress of disease. 
1.3.3.3. Strengthening SOC 
SOC is a modifiable variable and susceptible to intervention. Anchored in the Salutogenesis, 
three specific intervention programs, focused on strengthening SOC were developed. The 
»Salutogenic Talk Therapy« was implemented in talk-therapy groups for people with 
mental health challenges (Langeland et al., 2007; Langeland and Vinje, 2013). It has been 
evaluated in a randomized controlled trial, which showed positive effects on SOC. In 




addition, an evaluation performed by the study’s participants revealed that between 85 
and 95% experienced improvement in their mental health in everyday life (Langeland et al., 
2006). The main aim of this intervention is to increase participants’ awareness of and 
confidence in their potential, their internal and external resources, and their ability to use 
these to increase their SOC and wellbeing. Magrin et al. (2006) have developed a two-
phased psychological intervention named “The power of stress: a salutogenic model of 
intervention”. The intervention aims to develop a salutogenic coping style through 
concentrating on finding a meaning. Højdahl et al. (2013) have developed an intervention 
based on salutogenesis called the »VINN-program« (vinn’ is the Norwegian word for ‘win’ 
or ‘overcome’). The intervention concentrates on teaching participants how to identify and 
mobilize coping resources in order to meet demands. 
Aside from the curative approach in terms of using therapeutic interventions for SOC 
improvements and in a broader context, SOC can be modified by a health promotion 
intervention. This preventive healthcare intervention is delivered through public health 
policies and focuses primarily on resource strengthening. The relevance of the salutogenic 
public health intervention is grounded on the reciprocal relationship between SOC and the 
resistance resources (Antonovsky, 1979; Landsverk and Kane, 1998). Therefore, change in 
resistance resources may well affect the change in SOC. 
1.3.3.4. SOC in chronic diseases 
There is an extensive body of evidence regarding the relationship between SOC and health 
outcomes in different chronic diseases. In most of the studies, SOC has been observed in 
relation with HRQOL. The overall finding was that higher SOC scores were related to better 
HRQOL in patients with various chronic diseases, such as: systemic lupus erythematosus 
(Hyphantis et al., 2011), patients after critical illness (Fok et al., 2005), patients with heart 
conditions (Bruscia et al., 2008; Norekvål et al., 2010; Ruzyczka et al., 2011; Silarova et al., 
2012), patients with cancers (Langius and Lind, 1995; Forsberg et al., 1996; Henoch et al., 
2007; Mizuno et al., 2009; Paika et al., 2010; Ezer et al., 2012; Ding et al., 2013; Drabe et 
al., 2015), Meniere’s disease (Söderman et al., 2001; Drageset et al., 2008; Norekvål et al., 
2010). Some of the studies used generic measures for HRQOL assessment and other disease 
specific questionnaires (Söderman et al., 2001; Ding et al., 2013). Several studies have 
evidenced a stronger association between SOC and mental HRQOL in comparison to 




physical HRQOL. A systematic review by Eriksson and Lindström (2005) showed that the 
relation between SOC and physical HRQOL of the SF-36 is much weaker than the one 
between SOC and mental HRQOL. Also, in their study on older Norwegian patients with 
various chronic conditions living in nursing homes, Drageset et al. (2008) evidenced a 
stronger association between the mental dimensions of HRQOL and SOC in comparison to 
the physical dimensions. In a Swedish controlled study, Ekman et al. (2002) showed 
significant positive correlations between the SOC scores and the emotional dimensions of 
HRQOL. In their one year follow-up study on Canadian prostate cancer patients, Ezer et al. 
(2012) showed that at baseline SOC was a significant predictor of the mental HRQOL 
domains. In their 12-month follow-up study in Swedish patients with major traumatic hand 
injury, Cederlund et al. (2010) showed that low SOC was significantly related to lower 
mental HRQOL. 
The finding of a positive association between SOC and physical HRQOL – although weaker 
in comparison with mental HRQOL – was confirmed by several studies. Using a disease 
specific instrument for assessing HRQOL in a large Finnish cross-sectional study on adult 
patients with type 1 diabetes, Ahola et al. (2010) showed positive association between SOC 
and physical HRQOL in the dimensions of HbA1c and hypoglycemia. In a follow-up study on 
Norwegian patients with chronic illness, Veenstra et al. (2005) addressed the relationship 
between SOC and domains of physical HRQOL. In their controlled study on Greek patients 
with systemic lupus erythematosus, Hyphantis et al. (2011) showed that SOC was a strong 
independent predictor of physical HRQOL. 
A single follow-up study on Israeli patients addressed the relation between SOC and SRH in 
patients after initial myocardial infarction showing that low SOC was predictive of poor SRH 
(Gerber et al., 2009).  
The rest of the papers were concerned with the relationship between SOC and subjective 
and objective distress outcomes. SOC has been explored in relation with the objective 
measures of somatic status, mental distress, and patient reported disease symptoms in 
patients with various chronic diseases.  
Several studies revealed a relation between low SOC and increased prevalence of 
psychological disorders in chronic neurological diseases, chronic rheumatic diseases, and 




cancers (Büchi et al., 1998; Sinikallio et al., 2006; Siglen et al., 2007; Hyphantis et al., 2007; 
Pusswald et al., 2009; Gustavsson-Lilius et al., 2012). 
Several studies showed an existing association between SOC and objective measures of 
somatic status. In 2011, Myers conducted a prospective study on Israeli patients after 
myocardial infarction, which showed that SOC predicts LTPA trajectory post-MI (leisure 
time physical activity) – an objective measure of somatic status. In their follow-up study in 
Swedish patients with orthopedic injuries, Ristner et al. (2000) showed that low SOC was 
associated with an increased risk with a less good clinical and functional outcome 1 year 
after the injury. 
Some of the studies explored the direct association between patient’s reported distress 
and SOC in different chronic conditions, such as: bodily pain in patients following 
laparoscopic cholecystectomy, patients with major traumatic hand injury, patients after 
coronary artery bypass grafting, and patients after myocardial infarction showing a positive 
association between higher intensity and frequency of pain and low SOC (Ingela Karlsson, 
1999; Cederlund et al., 2010; Barthelsson et al., 2011; Bergman et al., 2011). Also, an 
association between SOC and physical symptoms was shown in a 1-year follow-up study 
with German patients with peripheral and central vestibular disorders where higher 
baseline scores of SOC were less likely to acquire secondary somatoform dizziness and 
vertigo at follow-up (Tschan et al., 2011). 
1.3.3.5. SOC in MS 
The existing evidence in the literature regarding the relationship between SOC and HRQOL 
in MS patients is sparse. It comes down to two cross-sectional studies revealing a positive 
association between SOC and HRQOL (Gottberg et al., 2006; Calandri et al., 2017). Both 
studies utilized a generic instrument for HRQOL assessment. The rest of the studies 
regarding SOC in MS patients were concerned with the relation between SOC and negative 
outcomes. A cross-sectional and longitudinal study in Swedish MS patients found that low 
SOC was a correlate and predictor of depressive symptoms (Gottberg et al., 2007; 
Chruzander et al., 2015). In a longitudinal study on Swedish MS patients, Johansson et al. 
(2008) showed that low/moderate SOC was an independent predictor of increased fatigue. 
Ytterberg et al. (2013) using a cross-sectional design in a Swedish sample of MS patients 
revealed that weak SOC was associated with an increased risk of falls. 




1.4. Defining the research problem and decision to conduct the 
research 
The problem of impaired HRQOL in MS seems to be suitable for observation through the 
salutogenic lens. Firstly, the factors causing reduction of the HRQOL in MS are diverse and 
multiple, which is in line with the salutogenic perception of omnipresent stressors and 
constant need for active adaptation. Next, being a chronic disease and achieving absolute 
health in MS is an impossible expectation, therefore the salutogenic description of health 
status in terms of different degrees of health seems most appropriate. Finally, the 
salutogenic intervention on individual and societal level offers the desired holistic approach 
dictated by the multifaceted nature of the disease and the wide range of factors that shape 
HRQOL in MS. And yet the evidence on the association between SOC and HRQOL in MS 
patients is sparse. It comes down to two Swedish studies, which utilized a generic 
instrument for HRQOL assessment (Calandri et al., 2017; Gottberg et al., 2006). To our 
knowledge, the effect of SOC on HRQOL assessed by a specific instrument in MS patients 
has not been addressed.  
From this instance, we decided to explore the impact of SOC on two patient-reported 
outcomes, Health Related Quality of Life (HRQOL) and Self Rated Health (SRH). The 
outcomes were assessed by a specific instrument designed to detect change in the 
dimensions of health that is of special significance for MS patients. We assessed the 
association between SOC and MS specific mental and physical HRQOL. In addition, we 
assigned Self Rated Health (SRH) as a third observed outcome. SRH is a single item measure 
of general health (M. Christine Snead), which is technically a part of the used HRQOL 
instrument. We regarded SRH as a separate outcome because it is established as a powerful 
predictor of mortality in the general population and in patients with chronic diseases 
(Franks et al., 2003; Idler and Benyamini, 1997; Singh-Manoux et al., 2007). 
In order to assess SOC and HRQOL in Slovenian MS patients the selected measures were 
validated in Slovenian language.  




2. Aims, objectives and hypotheses 
Aiming to recognize SOC as a modifiable predictor of MS specific HRQOL and SRH in 
Slovenian MS patients, the following objectives were set: 
1. To translate, culturally adapt and validate the instruments for evaluation SOC 
(SOC-13) and HRQOL (MSQOL-54) in Slovenian MS patients; 
2. To describe the characteristics of SOC in Slovenian MS patients; 
3. To describe the characteristics of HRQOL and SRH in Slovenian MS patients; 
4. To assess the association between SOC and different domains of disease specific 
HRQOL and SRH in Slovenian MS patients; 
5. To assess the dynamics and stability of SOC in Slovenian MS patients; 
 
Based on literature review and guided by the aforementioned objectives the thesis was 
assembled around the following hypotheses: 
1. The Slovenian version of MSQOL-54 will fulfill the usual psychometric standards; 




2. The Slovenian version of SOC-13 will fulfill the usual psychometric standards; 
3. The SOC is in a positive association with disease specific HRQOL in Slovenian MS 
patients; 
4. The SOC is in a positive association with SRH in Slovenian MS patients; 
5. In usual care settings, the SOC remains stable over time in Slovenian MS patients. 
 
In this thesis, each of the five hypotheses serves as a backbone of a separate study i.e.  
STUDY 1: Validation of the MSQOL-54 instrument in Slovenian MS patients; 
STUDY 2: Validation of the SOC-13 instrument in Slovenian MS patients; 
STUDY 3: Assessment of the association between SOC and HRQOL in Slovenian MS patients; 
STUDY 4: Assessment of the association between SOC and SRH in Slovenian MS patients; 
STUDY 5: Assessment of the stability of SOC in Slovenian MS patients. 
 





3.1. Research design 
In studies 1, 2, 3, and 4, a cross-sectional design was used. Study 5 required a longitudinal 
design with nested cross-sectional data. 
3.2. Research timeline 
Temporally, the research had four phases. 
In the first phase (January–March, 2013) the instruments SOC-13 and MSQOL-54 were 
translated and prepared for further use. 
The second phase (March–December, 2013) was the baseline cross-section of the study 
group in order to collect data for studies 1, 2, 3 and 4. 
The third phase (March–December, 2014) was a follow-up cross-section of the study group 
in order to collect data for study 5. 




The fourth phase was preparing the data for statistical analysis and executing the analysis. 
3.3. Subjects and settings 
Out of all consecutive 207 patients scheduled for a regular follow-up at the Outpatient Unit 
of the Department of Neurology at the University Medical Centre Maribor between March 
and December 2013, those patients meeting the inclusion criteria, i.e. diagnosed with MS 
according to McDonald’s criteria (Polman et al., 2011) and aged 18+ years, were invited to 
participate in the survey at the baseline cross-section. Exacerbation of MS in the period of 
30 days prior the scheduled neurological examination (a current, on-going active phase of 
the disease) and co-existing other chronic diseases were considered as exclusion criteria. 
Patients that were found eligible to participate at the baseline cross-section were also 
invited to participate at the follow-up cross-section in the period between March and 
December 2014 at the same settings. The inclusion and exclusion criteria remained 
identical with those at the baseline cross-section. 
3.4. Data collection 
During the baseline cross-section, participants were required to complete three 
questionnaires: the Slovenian versions of Multiple Sclerosis Quality of Life-54 Instrument 
(MSQOL-54) and Sense of Coherence (13-item Orientation to Life) Questionnaire (SOC-13), 
and a socio-demographic questionnaire, which were parts of a questionnaire booklet 
(Appendix 1). The first page of the booklet was a statement, which explained details of the 
survey and assured participants of anonymity. The booklet also contained an informed 
consent sheet. A neurology resident and two MS nurses provided assistance in reading, 
writing, and explanation, if requested. The time to complete the booklet for each patient 
was noted. The necessary clinical data was extracted from the medical records.  
During the follow-up cross-section, each participant was required to complete only the 
SOC-13. 





The observed outcomes, HRQOL and SRH were assessed by using the Multiple Sclerosis 
Quality of Life-54 Instrument (MSQOL-54) (Vickrey et al., 1995) (Appendix 2). The 
explanatory factor SOC was assessed by using the Sense of Coherence (13-item Orientation 
to Life) Questionnaire (SOC-13) (Antonovsky, 1987) (Appendix 2). MSQOL-54 was 
translated and validated in Slovenian language exclusively for the purpose of this study, 
while SOC-13 was translated and validated as a part of a broader research project, which 
aimed to explore SOC in diverse populations. The background socio-demographic data 
were assessed by a questionnaire consisting of six items; a single item for each socio-
demographic characteristic (gender; age; education; employment status; marital status; 
area of living). The background clinical data (MS duration; disease course, clinical worsening 
of MS in the past year prior the neurological examination, immunomodulatory therapy, and 
EDSS score) were extracted from the patients’ medical records. 
3.5.1. Multiple Sclerosis Quality of Life-54 Instrument (MSQOL-54) 
The MSQOL-54 (Vickrey, 2017) is a MS specific HRQOL instrument, developed by the UCLA 
Department of Neurology (UCLA, 1995) and created by adding 18 items relevant to MS 
patients i.e. MS-18 module, to the generic HRQOL instrument, i.e. the Short-Form-36 
Health Survey (SF-36) (Ware et al., 1993; Vickrey et al., 1995). The instrument has 12 
subscales (physical function, role limitations due to physical problems, role limitations due 
to emotional problems, pain, emotional well-being, energy, health perceptions, social 
function, cognitive function, health distress, sexual function, overall quality of life) and two 
single-item measures (change in health, satisfaction with sexual function). These subscales 
are summarized into the two summary composite scores: the physical health composite 
(PHC) score (comprised of physical function, role limitations due to physical problems, pain, 
energy, health perceptions, social function, health distress and sexual function subscales) 
and the mental health composite (MHC) score (comprised of role limitations due to 
emotional problems, emotional well-being, cognitive function, health distress and overall 
quality of life subscales). Higher values of PHC and MHC indicate better physical and mental 
HRQOL. The validity and internal consistency of the MSQOL-54 were shown to be high 
(Vickrey et al., 1995; Solari et al., 1999; Acquadro et al., 2003; Miller and Dishon, 2005; 




Idiman et al., 2006; Ghaem et al., 2007; Heiskanen et al., 2007; Pekmezovic et al., 2007; 
Füvesi et al., 2008; Tadić and Dajić, 2013). 
The first question of MSQOL-54, "In general, how would you rate your health?" was used 
to assess the SRH (Ware and Gandek, 1998; Subramanian et al., 2010; Christine Snead, 
2014). Patients were asked to rate their health on an offered scale of five alternative 
answers, as follows:  1–excellent, 2–very good, 3–good, 4–poor and 5–very poor. The SRH 
is considered as a valid (Idler and Benyamini, 1997; Quesnel-Vallée, 2007) and reliable 
measure of general health (Lundberg and Manderbacka, 1996). 
3.5.2. Sense of Coherence (13-item Orientation to Life) Questionnaire      
(SOC-13) 
The SOC-13 consists of three subscales: meaningfulness (four items: 1, 4, 7, 12), 
comprehensibility (five items: 2, 6, 8, 9, 11) and manageability (four items: 3, 5, 10, 13). 
Items are scored on 7-point scales. In the case of a positively scored item, the rating value 
corresponds with the face value, and in the case of reversely scored item, the mirror value 
is taken as a the rating value. In SOC-13, item: 4, 5, 6, 8, 9, 11, 12, 13 are positively scored 
items, and item: 1, 2, 3, 7 and 10 are reversely scored items. These subscale scores are 
summarized into total SOC score, higher score indicates a stronger SOC (range 13–91). The 
validity and internal consistency of the SOC-13 were shown to be high (Antonovsky, 1993; 
Eriksson and Lindström, 2005).  
3.5.3. Socio-demographic questionnaire  
The sociodemographic questionnaire was developed specially for this study and it consisted 
of six questions, one for each socio-demographic characteristic.  
 Gender: The gender (male, female) was assessed by the first item (Socio-
demographic questionnaire: Appendix 1).  
 Age: MS patients were asked to write their age in years (Second item, Socio-
demographic questionnaire: Appendix 1). 




 Education: The level of education was assessed by the third item, which offered two 
choices: completed secondary education/having a lesser degree or completed 
college education/having a higher degree (Socio-demographic questionnaire: 
Appendix 1). 
 Employment status: Patients were asked to select one of the two choices: employed 
or unemployed/retired (Item 5, Socio-demographic questionnaire: Appendix 1). 
 Marital status: Patients were asked to select one of the two choices: single or 
married/cohabiting (Item 6, Socio-demographic questionnaire: Appendix 1). 
 Area of living: Patients were asked to write their ZIP code, by which they were 
afterwards assigned as living in a rural or an urban area (Statistical Office of the 
Republic of Slovenia) (Item 7, Socio-demographic questionnaire: Appendix 1). 
3.5.4. Clinical data 
Data were collected on five clinical characteristics.  
 MS duration: The MS duration was calculated in years, from the date when the MS 
diagnosis was acquired until the date of the baseline cross-section.  
 Disease course: The patients were categorized in one of the following categories: 
progressive (consisting primary and secondary progressive MS patients) and 
relapsing-remitting, relying on the diagnosis in the medical record, at the time of 
the baseline cross-section. 
 Clinical worsening of MS: The patients were categorized into two categories 
(yes/no) relying on the information in the medical record about a clinical worsening 
in past year, excluding the period of 30 days prior the clinical examination. As a 
clinical worsening was considered a relapse of relapsing-remitting MS or an increase 
of the EDSS score by 1 point in progressive MS. 
 Immunomodulatory therapy: The patients were categorized into two categories 
relying on the information in the medical record of having/not having an 
immunomodulatory therapy at the time of the cross-section. 




 Disability: The disability was assessed by using the Expanded Disability Status Scale 
(EDSS) (Kurtzke, 1983). The clinician grades the disability on scales 0 (no disability) 
to 5 or 6 (more severe disability) for each of the following functional systems: 
pyramidal, cerebellar, brainstem, sensory, bladder and bowel, vision, cerebral and 
other. In addition, the scale encompasses ambulatory function and the ability to 
carry out activities of daily living. Then a disability score is being assigned for the 
patients’ neurological status that ranges from 0–10 in increments of 0.5, higher 
scores indicate higher disability. Scores 0–4 refer to patients that are able to walk 
without any aid, and are determined by the functional systems scores, whereas 
scores 4–7 are determined by the ambulatory function and the use of walking aid. 
The scores above 7 are determined by the ability to carry out activities of daily living.  
3.6. Procedures 
The SPSS1 (Statistical Package for the Social Sciences) for Windows was used as a tool for 
statistical analysis. The Expectation-Maximization technique was used to replace the 
missing values. The scale scores for the instruments were created in accordance with the 
guidelines described in the codification manuals (Appendix 2). The data was described by 
estimating the mean ± standard deviation for continuous data and frequencies for 
categorical data.  
3.6.1. STUDY 1 and STUDY 2 
The process of preparing the Slovenian versions of the instruments included several phases: 
forward-backward translation and linguistic validation of MS-18 module followed by 
psychometric testing of the instruments. 
 
1  Version 21.0, SPSS Inc., Chicago, IL, USA. License: University of Ljubljana, Slovenia 





Firstly, a written permission was obtained from the copyright holders of the original 
MSQOL-54 and the original SOC-13. The forward translation of the module MS-18 into 
Slovenian was performed by two well-qualified translators. The translators were certified, 
bilingual, bicultural and with distinct professional backgrounds, the first being a 
professional literary translator, and the second a professional medical translator. The 
forward translation of the SOC-13 was carried out by a specially established group for this 
task consisting of two medical doctors, both specialists in public health; a medical nurse 
and a medical sociologist, both with extensive experience in translating medical texts and 
with a help of a medical student. A single preliminary draft was synthesized from the 
separate forward translations by a group consisted of the members of the narrower 
research team. A certified translator, who is native in English and had never seen the 
original English instrument, performed the backward translation of the preliminary version 
of MS-18 into English. The backward translation of the SOC-13 was carried out by a 
professional linguist with a university degree in English who had never seen the original 
English version of the instrument. 
3.6.1.2. Linguistic validation 
The aforementioned groups consisting of members of the narrower research team 
compared the original and the back-translated versions in order to identify, discuss and 
resolve the semantic and conceptual discrepancies. Subsequently, the differences between 
the original and the translated versions were addressed in a group discussion using the 
voting and ranking method. The solutions with the highest total ranking were accepted in 
the final version. This stage led to the Slovenian versions of MS-18 module and SOC-13 
(Zaletel-Kragelj et al., 2015) that were linguistically most equivalent to the original. The 
Slovenian version of MSQOL-54 was created by adding the Slovenian SF-36 questionnaire 
(Marn-Vukadinovic and Jamnik, 2011) to the linguistically adapted Slovenian MS-18 
module. 
 




3.6.1.3. Psychometric validation 
 Acceptability  
The acceptability of the Slovenian version of MSQOL-54 was assessed by estimating the 
mean time-to-complete the questionnaire (recommended administration time 11–18 min 
(UCLA, 1995)), the percentage of missing data, and the assistance required by the patients 
in terms of reading, writing or explanation of the questionnaire’s items. 
The acceptability of the Slovenian version of SOC-13 was assessed by calculating a 
percentage of missing data.  
 Reliability  
In order to assess the reliability of the Slovenian version of MSQOL-54 the internal 
consistency was assessed by calculating the Cronbach’s alpha coefficient (α), ranging from 
0–1, the latter meaning perfect internal consistency. The instrument was considered as 
internally consistent, if α≥0.70 (Kline, 1999). 
The reliability of the Slovenian version of the SOC-13 was assessed using two methods. In 
addition to the internal consistency method where the Cronbach’s alpha coefficient (α) was 
calculated, the split-half method was also used (Ferligoj et al., 1995; Kline, 1999), where 
the Guttman split-half reliability coefficient was calculated. 
 Validity 
In order to assess the construct validity the dimensionality of the instruments was assessed 
by conducting the principal component analysis (PCA) on 12 instrument subscales with 
varimax orthogonal rotation method (Schmitt, 2011). A preliminary analysis concerning the 
data screening, assumption testing and sampling adequacy was performed using the 
Kaiser-Meyer-Olkin (KMO) statistic with appropriate values >0.5 and the Bartlett’s 
sphericity test with p≤0.05. The components with associated eigenvalues >1 were retained 
in the analysis. Component loadings were used to indicate the inclusion of variables into 
the separate components. 




3.6.2. STUDY 3 and STUDY 4 
HRQOL was reported and furtherly analyzed in terms of two summary (PHC and MHC) 
scores and 12 subscale scores. The total SOC score was used in the analysis. SRH was 
dichotomized into poor health and good health group (cutoff: 4-poor).  
Firstly, the association between the observed outcomes (PHC and MHC score) and SOC 
score, as well as the observed outcomes (PHC and MHC) and the background socio-
demographic and clinical data, was assessed univariately by using the simple linear 
regression method.  
Next, multiple linear regression method was performed to adjust the estimates of 
association between the SOC score and the observed outcomes (PHC, MHC and subscale 
scores) for potential confounders. 
In addition, the association between poor SRH and SOC score, as well as poor SRH and the 
background socio-demographic and clinical data, was assessed univariately, by using the 
simple logistic regression method. Next, multiple logistic regression method was employed 
to investigate the effect of SOC score on poor SRH when adjusting for background data. 
Hosmer–Lemeshow test was used to assess the goodness of fit of the logistic regression 
model.  
P-values of 0.05 or less were considered as significant. 
3.6.3. STUDY 5 
A Pearson correlation coefficient, with a level of significance at p≤0.05, was used to assess 
change in SOC over time. 










4.1. Description of the study group 
4.1.1 Eligibility of patients and response rate 
Out of 207 MS patients initially considered for inclusion, 150 were eligible to enter the 
study, while 57 (27.5%) did not meet inclusion criteria. Among them, 55 (96.5%) had 
comorbidity, 2 (3.5%) had a recent exacerbation of MS. Common comorbidities among the 
patients, which did not meet the inclusion criteria were affective disturbances (30), 
cognitive impairment (11), thyroid disease (6), diabetes (5), inflammatory bowel disease 
(2) and psoriasis (1).  
Among eligible MS patients 16 (10.7%) refused to participate in the study. Finally, 134 MS 
patients were enrolled in the study (response rate 89.3%). 
4.1.2 Basic characteristics of participants 
Among the participants 42 (31.3%) were males and 92 (68.7%) females. The mean age was 
43.2 ± 11.1 years (age range: 21-72 years). All other participants' characteristics are 
presented in Table 1. 












Median; Min-Max; Q1-Q3 
SOCIO-DEMOGRAPHIC   
Education Secondary or less 110 (82.1) 
 College or higher 24 (17.9) 
   
Employment status Employed 71 (53.0) 
 Unemployed/retired 63 (47.0) 
   
Marital status Single 44 (32.8) 
 Married/cohabiting 90 (67.2) 
   
Area of living Rural 80 (59.7) 
 Urban 54 (40.3) 
   
DISEASE-RELATED   
Disease duration (years)  8; 0-33; 4-12.25 
   
Disease course Progressive MS  29 (21.6) 
 Relapsing-remitting MS 105 (78.4) 
   
Clinical worsening of No 83 (61.9) 
the disease* Yes 51 (38.1) 
   
Immunomodulatory therapy No 42 (31.3) 
 Yes 92 (68.7) 
   
EDSS  3.0; 0.0-8.0; 1.625-4.5 
LEGEND: Q1 – the first quartile; Q3 - the third quartile; MS – multiple sclerosis; EDSS - expanded disability status scale 
score; *- clinical worsening of the disease in the past year prior the neurological examination, excluding the period of 30 
days prior the examination (a relapse of relapsing-remitting type of MS or an increase of the EDSS score by 1 point in 
progressive type of MS) 
  




4.2. Description of main phenomena 
4.2.1. Statistical properties of the observed outcomes 
The percentage of missing data of MSQOL-54 instrument was generally low and ranging 
from 0.8% to 3.7%. Table 2 presents a total number and percentage of missing answers by 
subscales of MSQOL-54 instrument. 
Table 2. Total number and percentage of missing answers by subscales of the Multiple Sclerosis Quality of 
















Physical function 10 1323 98.73 17 1.27 
Role limitations-physical 4 525 97.95 11 2.05 
Role limitations-emotional 3 396 98.51 6 1.49 
Pain 3 397 98.76 5 1.24 
Emotional well-being 5 655 97.76 15 2.24 
Energy/fatigue 5 660 98.50 10 1.49 
Health perception 5 664 99.10 6 0.89 
Social function 3 395 98.26 7 1.74 
Cognitive function 4 531 99.01 5 0.93 
Health distress 4 532 99.25 4 0.75 
Overall quality of life 2 264 98.51 4 1.49 
Sexual function 4 520 97.01 16 2.98 
Change in health 1 133 99.25 1 0.75 
Sexual function satisfaction 1 129 96.27 5 3.73 
Statistical properties of summary MHC and PHC scores as well as scores by subscales are 
presented in Table 3, while frequency distribution of SRH categories in Table 4, both after 
imputation of missing values.  
  




Table 3. Statistical properties of MHC and PHC scores and subscale scores of the Multiple Sclerosis Quality 





SUMMARY SCORES   
MHC score 69.6 18.57 
PHC score 57.3 17.71 
   
SUBSCALE SCORES   
Physical function 55.7 29.62 
Cognitive function 71.4 23.23 
Role limitations–physical 33.1 41.04 
Sexual function 71.4 28.17 
Pain 65.9 23.99 
Overall quality of life 67.8 15.91 
Health distress 72.0 19.85 
Emotional well-being 74.4 15.92 
Energy/fatigue 55.2 19.20 
Role limitations – emotional 62.7 41.29 
Social function 72.8 19.28 
Health perception 44.6 14.81 
LEGEND: MHC - mental health composite summary score; PHC - physical health composite summary score  
Table 4. Frequency distribution of Self-Rated Health categories of the Multiple Sclerosis Quality of life-54 
Instrument (n=134). 
Category n (%) 
Excellent 4 (3.0) 
Very good 14 (10.4) 
Good 57 (42.5) 
Fair 49 (36.6) 
Poor 10 (7.5) 
4.2.2. Statistical properties of the explanatory factor 
The percentage of missing data of SOC-13 instrument was generally low. For 7 items 
(53.8%) there were no missing data. In other 6 items the range of missing data was 0.7–
3.0%. 
Statistical properties of SOC-13 total score as well as of each item after imputation of missing 
values are presented in Table 5. 




Table 5. Statistical properties of SOC-13 total score and items of the Sense of Coherence (13-item 
Orientation to Life) Questionnaire (n=134).  
 
Item 
Mean Standard Deviation 
SOC-13  67.8 13.29 
   
Item 1 5.6 1.6 
Item 2 4.7 1.7 
Item 3 4.8 1.7 
Item 4 5.7 1.4 
Item 5 5.3 1.7 
Item 6 5.4 1.6 
Item 7 5.4 1.3 
Item 8 4.9 1.7 
Item 9 5.0 1.8 
Item 10 5.0 1.6 
Item 11 5.0 1.5 
Item 12 5.7 1.5 
Item 13 5.0 1.7 
LEGEND: SOC-13 – sense of coherence (13-item orientation to life) questionnaire total score 
4.3. STUDY 1: Validation of the MSQOL-54 instrument in Slovenian 
MS patients 
4.3.1. Linguistic validation  
The forward translators were supplied with the Slovenian SF-36 in order to harmonize their 
translation in terms of format, wording, and structure of sentences. Therefore, major 
grammar discrepancies between the two forward translations were eliminated early in the 
process. In spite of the fact that the forward translations of the MS-18 module were 
conceptually similar, one of them had a tone of verbatim translation, while the other was 
more a descriptive interpretation. Nonetheless, the synthesis of a single consensus version 
was not particularly hard task. However, the blind back-translation revealed semantic 
discrepancies on two items measuring health distress and the sexual function subtitle 
between the original US version and the Slovenian translation of MS-18 module. The 
ambiguities encountered in the process of adapting the MS-18 module into Slovenian 
language were discussed and resolved in a group consisting of the members of the research 




team and the professional translators. What follows is an overview of the main problems 
evaluated and their solutions. One translator translated the item “Were you discouraged 
by your health problems?” into “Ste zaradi zdravstvenih težav izgubili pogum?”, and a 
second translator into “So vas ovirale zdravstvene težave?”. The back-translations of this 
item were “Have you lost your courage due to your health problems?” and “Have you been 
hampered because of your health problems?”. The item “Were you frustrated about your 
health?” was translated by one translator as “Ste bili nezadovoljni zaradi vašega zdravja?”, 
and by the other into “Ste bili razočarani zaradi svojega zdravstvenega stanja?”. The back-
translations were “Have you been dissatisfied because of your health” and “Have you been 
disappointed because of your health?”. The group decided that “Ste bili zaradi svojih 
zdravstvenih težav malodušni?” and “Ste bili frustrirani zaradi svojega zdravja” are 
semantically the closest solutions to the original. In order to maintain the original intent, 
the subtitle “seksualna funkcija” in the consensus version (originally sexual function and 
forward translated “seksualna funkcija” and “seksualna aktivnost”) was substituted with 
“seksualno življenje”. Also, the problem of appropriate title selection for questionnaire in 
Slovenian language was addressed. From the two suggested options “Vprašalnik za oceno 
kakovosti življenja pri multipli sklerozi” and “Instrument za merjenje kakovosti življenja 
bolnikom z multiplo sklerozo”, the hybrid creation “Instrument za oceno kakovosti življenja 
pri multipli sklerozi” was accepted as the most suitable solution. 
4.3.2. Acceptability of the instrument 
The average time to complete the questionnaire was 15.9±8.9 minutes. The majority of the 
participating patients (94.8%) did not require additional explanation of the translated 
items. Thirty-two patients (23.9%) needed assistance in reading and writing due to the 
visual or upper extremity impairments. The percentage of missing data was generally low 
(Table 2). 




4.3.3. Psychometric validation 
4.3.3.1. Reliability 
The whole instrument had a high internal consistency (α=0.879), as well as the majority of 
the separate subscales. Exceptions were the health perception and the social function 
subscales (Table 6). 
Table 6. Reliability Cronbach’s alpha (α) for the subscales of the Multiple Sclerosis Quality of life-54 
Instrument (n=134). 
Subscale α 
Physical function 0.938 
Cognitive function 0.914 
Role limitations –physical 0.899 
Sexual function 0.897 
Pain 0.894 
Overall quality of life 0.861 
Health distress 0.853 
Emotional well-being 0.844 
Energy/fatigue 0.837 
Role limitations- emotional 0.825 
Social function 0.676 
Health perception 0.583 
4.3.3.2. Validity 
The KMO statistic verified a sampling adequacy for the analysis (KMO=0.879) and the 
Bartlett’s test indicated sufficiently large correlations between the subscales for the PCA 
(p<0.001). The results of the PCA showed that only the first two components had the 
eigenvalues exceeding 1 (Figure 1), accounting for 59.4% of the total variance (detailed 
results are shown in Table 7). Consequently, only these two components were retained in 
the analysis. 
  





Figure 1. Results of the principal component analysis of the Multiple Sclerosis Quality of life-54 Instrument 
(n=134): a scree plot. 
Table 7. Results of principal component analysis of the Multiple Sclerosis Quality of life-54 Instrument 
(n=134).: total variance explained by components with eigenvalues exceeding 1. 
 Initial Eigenvalues  Extraction Sums of Squared 
Loadings 
















1 5.906 49.2 49.2  5.906 49.2 49.2  3.659 30.5 30.5 
2 1.219 10.2 59.4  1.219 10.2 59.4  2.466 28.9 59.4 
3 0.938 7.8  67.2         
4 0.765 6.4 73.6         
5 0.625 5.2 78.8         
6 0.564 4.7 83.5         
7 0.479 4.0 87.5         
8 0.423 3.5 91.0         
9 0.349 2.9 93.9         
10 0.277 2.3 96.2         
11 0.257 2.1 98.3         
12 0.198 1.6 100.0         
In Table 8, the component loadings after rotation are shown. The emotional well-being, the 
cognitive function, the health distress and the overall quality of life subscales, all related to 
the mental dimension of MSQOL-54 and loaded highly on component 1, suggesting this 
component is in fact the mental component. The physical function, the role limitations due 
to physical problems, the pain, the health perceptions, the social and the sexual function 




subscales, all related to the physical dimension of MSQOL-54 and loaded highly on 
component 2, suggesting this component as the physical component. The energy subscale, 
originally the subcomponent in the physical health component, also showed a high loading 
on mental health. The role limitations due to emotional problems subscale was the only 
subscale loading about equally on both components. 
Table 8. Results of principal component analysis of the Multiple Sclerosis Quality of life-54 Instrument 
(n=134): component loadings after rotation.  
 
Subscale 
Rotated factor loadings 
Mental component Physical component 
Physical function 0.129 0.854 
Role limitations-physical 0.184 0.792 
Role limitations-emotional 0.472 0.475 
Pain 0.275 0.570 
Emotional well-being 0.874 0.104 
Energy/fatigue 0.750 0.417 
Health Perceptions 0.415 0.536 
Social function 0.474 0.654 
Cognitive function 0.754 0.174 
Health distress 0.708 0.320 
Sexual function 0.202 0.590 
Overall quality of life 0.701 0.432 
4.4. STUDY 2: Validation of the SOC-13 instrument in Slovenian MS 
patients 
4.4.1. Acceptability 
The percentage of missing data was generally low. For 7 items (53.8%) there were no 
missing data. In other 6 items the range of missing data was 0.7–3.0% (1 or 0.7% in 3 items, 
2 or 1.5% in 1 item, 3 or 2.2% in 1 item, and 4 or 3.0% in 1 item). The highest percentage of 
missing data was recorded in Item 8 (i.e., “Do you have very mixed-up feelings and ideas?”). 




4.4.2. Psychometric validation 
4.4.2.1. Reliability 
The reliability analysis showed the high Cronbach’s alpha coefficient value (α=0.879) and 
the Guttman split-half reliability was found to be 0.831. 
4.4.2.2. Validity  
The KMO statistic verified a sampling adequacy for the analysis (KMO=0.828) and the 
Bartlett’s test indicated sufficiently large correlations between the items for the PCA 
(p<0.001).  
The results of the PCA showed that only the first three components had the eigenvalues 
exceeding 1 (Figure 2), accounting for 61.6% of the total variance (detailed results are 
shown in Table 9). Consequently, only these three components were retained in the 
analysis. In the Table 10, the component loadings after rotation are shown. Factor loadings 
indicated that the items did not fully correspond with the theoretical dimensions of 
comprehensibility, manageability, and meaningfulness. On component 1, four out of five 
items representing the dimension of comprehensibility loaded highly. However, one out of 
four items representing the dimension of manageability and two out of four items 
representing the dimension of meaningfulness also loaded highly on this component. On 
component 2, two out of four items representing the dimension of manageability loaded 
highly. However, one item representing the dimension of comprehensibility also loaded 
highly on this component.  
On component 3, two out of four items representing the dimension of meaningfulness 
loaded highly. However, one item representing the dimension of manageability also loaded 
highly on this component. The results thus suggested that component 2 mostly coincided 
with dimension of manageability; component 3 mostly coincided with dimension of 










Figure 2. Results of the principal component analysis of the Sense of Coherence (13-item Orientation to Life) 
Questionnaire (n=134): a scree plot. 
 
Table 9. Results of principal component analysis of the Sense of Coherence (13-item Orientation to Life) 
Questionnaire (n=134): total variance explained by components with eigenvalues exceeding 1. 
 Initial Eigenvalues  Extraction Sums of Squared 
Loadings 
 Rotation Sums of Squared 
Loadings 
Component 












1 5.434 41.8   41.8  5.434 41.8 41.8  3.849 29.6 29.6 
2 1.399 10.6   52.6  1.399 10.8 52.6  2.311 17.8 47.4 
3 1.178   9.1   61.6  1.178 9.1 61.6  1.850 14.2 61.6 
4 0.964   7.4   69.0         
5 0.786   6.0   75.1         
6 0.647   5.0   80.1         
7 0.582   4.5   84.5         
8 0.506   3.9   88.4         
9 0.482   3.7   92.1         
10 0.394   3.0   95.2         
11 0.240   1.8   97.0         
12 0.224   1.7   98.7         
13 0.165   1.3 100.0         
 
  




Table 10. Results of principal component analysis of the Sense of Coherence (13-item Orientation to Life) 
Questionnaire (n=134): component loadings after rotation. 
  Rotated factor loadings 
Item Dimension Component 1 Component 2 Component 3 
Item 2 Comprehensibility 0.149 0.884   0.197 
Item 6 Comprehensibility 0.634 0.238   0.303 
Item 8 Comprehensibility 0.701 0.279   0.289 
Item 9 Comprehensibility 0.754 0.157   0.149 
Item 11 Comprehensibility 0.603 0.412 -0.296 
Item 3 Manageability 0.140 0.901   0.099 
Item 5 Manageability 0.293 0.517   0.253 
Item 10 Manageability 0.295 0.165   0.562 
Item 13 Manageability 0.719 0.211   0.245 
Item 1 Meaningfulness 0.024 0.138   0.799 
Item 4 Meaningfulness 0.664 0.060   0.051 
Item 7 Meaningfulness 0.464 0.146   0.612 
Item 12 Meaningfulness 0.798 0.078   0.247 
4.5. STUDY 3: Association between SOC and HRQOL in Slovenian MS 
patients 
4.5.1. Association between SOC and MHC scores 
4.5.1.1. Results of univariate analysis 
The results of correlation analysis had a border value between moderate and strong 
association between SOC and MHC scores (r=0.597) (Figure 3), which was statistically 
significant (p<0.001). 
The results of a simple linear regression analysis revealed that this association was positive 
with b=0.834 (p<0.001), meaning that if SOC score increased for one point, the MHC score 
improved for 0.834 point. Additionally, simple linear regression revealed statistically 
significant associations also between MHC score and age, employment status, disease 
course, and EDSS.  





Figure 3. Results of the relationship analysis between sense of coherence (SOC) and mental health composite 
(MHC) scores (n=134): a scatter-plot. 
Among all factors, univariately SOC was the strongest predictor of MHC score solely 
explaining 35.6% of the variance of the MHC score (R2=0.356, p<0.001). Other details are 
presented in Table 11. 
Table 11. Selected results of simple linear regression analysis of association between mental health 
composite score and explanatory and background factors (n=134). 
 Category  95% CI for b   
Factors Observed  Reference  b Lower Upper p R2 
SOC   0.834 0.641 1.027 <0.001 0.356 
Age   -0.485 -0.761 -0.209 0.001 0.084 
Gender male female -0.309 -7.175 6.557 0.929 0.000 
Marital status married/cohabiting single 5.883 -0.824 12.589 0.085 0.022 
Area of living urban rural 2.467 -4.014 8.947 0.453 0.004 
Education tertiary primary/secondary 5.196 -3.062 13.455 0.215 0.012 
Employment employed non–employed 6.695 0.418 12.972 0.037 0.033 
Disease course relapsing–remitting progressive 10.195 2.662 17.728 0.008 0.051 
EDSS   -1.812 -3.423 -0.201 0.028 0.036 
Disease progression no Yes -0.487 -7.047 6.073 0.884 0.000 
Disease duration   -0.021 -0.554 0.512 0.939 0.000 
Therapy yes no -4.041 -2.791 10.872 0.244 0.010 
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 




4.5.1.2 Results of multivariate analysis 
By the model consisting of SOC and the background factors it was possible to explain 47.8% 
of the variance of MHC score (R2=0.478). The model was highly significant (p<0.001).  
In this model, SOC appeared to significantly predict MHC score (Table 12). Additionally, age 
also appeared to significantly predict MHC score (Table 12). SOC was a stronger predictor 
of MHC score than age, r=0.543 p<0.001 versus r=-0.361, p<0.001. Adding SOC to the 
model, increased the model’s predictive capacity of predicting MHC score by 25.8% 
(R2 change= 0.258, p<0.001).  
Table 12. Results of multiple linear regression analysis of association between mental health composite score 
and explanatory and background factors (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.758 0.564 0.952 <0.001 
Age   -0.605 -0.935 -0.275 <0.001 
Gender Male female -1.622 -7.304 4.059 0.573 
Marital status married/cohabiting single 5.515 -0.532 11.561 0.073 
Area of living Urban rural 2.139 -3.125 7.402 0.423 
Education Tertiary primary/secondary -0.921 -7.670 5.829 0.788 
Employment employed non-employed 2.440 -3.374 8.254 0.408 
Disease course relapsing-remitting progressive 4.484 -4.413 13.381 0.320 
EDSS   0.150 -1.835 2.134 0.881 
Disease progression No yes 0.275 -5.196 5.747 0.921 
Disease duration   0.388 -0.138 0.915 0.147 
Therapy yes no -1.648 -7.719 4.423 0.592 
       
Constant   32.855    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
In the multivariate model, in comparison to the results of univariate analysis, SOC strength 
of association with MHC score slightly decreased (b=0.834, p<0.001 versus b=0.758, 
p<0.001), however, it remained significant. In addition, the percentage of variability of MHC 
score that could be explained by SOC, decreased from 35.6% (R2= 0.356, p<0.001) in the 
univariate model to 25.8% (R2 change=0.258, p<0.001) in the multivariate model.  




4.5.2. Association between SOC and PHC scores 
4.5.2.1. Results of univariate analysis 
The results of correlation analysis showed moderate strength of association between SOC 
and PHC score (r=0.437) (Figure 4), which was statistically significant (p<0.001). 
 
Figure 4. Results of the relationship analysis between sense of coherence (SOC) and physical health 
composite (PHC) scores (n=134): a scatterplot. 
The results of the simple linear regression analysis revealed that this association was 
positive with b=0.582 (p<0.001), meaning that if SOC score increased for one point, the PHC 
score improved for 0.582 point.  
Additionally, simple linear regression revealed statistically significant associations also 
between PHC score and age, education, employment, disease course, EDSS and disease 
progression (Table 13).  
Among all factors, univariately EDSS was the strongest predictor of PHC score (b=-5.297, 
p<0.001) solely explaining 34.0% of the variance in PHC score (R2=0.340, p<0.001). In 
comparison, 19.1% of the variance in PHC score could be explained by SOC separately 
(R2=0.191, p<0.001). 




Table 13. Selected results of simple linear regression analysis of association between physical health composite 
score and explanatory and background factors (n=134). 
 Category  95% CI for b   
Factors Observed  Reference b Lower Upper p R2 
SOC   0.582 0.376 0.788 <0.001 0.191 
Age   -0.719 -0.965 -0.474 <0.001 0.203 
Gender male female -0.553 -7.099 5.993 0.868 0.000 
Marital status married/cohabiting single -1.741 -8.201 4.720 0.595 0.002 
Area of living urban rural 4.869 -1.266 11.003 0.119 0.018 
Education tertiary primary/secondary 10.520 2.810 18.231 0.008 0.052 
Employment employed non-employed 10.391 4.574 16.207 0.001 0.086 
Disease course relapsing-remitting progressive 19.769 13.226 26.311 <0.001 0.213 
EDSS   -5.297 -6.568 -4.026 <0.001 0.340 
Disease progression no yes 6.742 0.596 12.889 0.032 0.034 
Disease duration   -0.287 -0.793 0.219 0.264 0.009 
Therapy Yes no -5.302 -11.785 1.181 0.108 0.019 
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
4.5.2.2. Results of multivariate analysis 
The model consisting of SOC and the background factors explained 62.6% of the variance 
of PHC score (R2=0.626). The model was highly significant (p<0.001). 
In the model, SOC appeared to significantly predict PHC score (Table 14). Adding SOC to the 
model, increased the model’s predictive capacity of predicting PHC score by 12.8% 
(R2 change=0.128, p<0.001). Additionally, age, EDSS, disease progression, and disease 
duration also appeared as significant predictors of PHC score (Table 14). In our model, SOC 
was the third strongest variable associated with PHC score, after age and EDSS (r=0.381, 
p<0.001; r=-0.428, p<0.001, and r=-0.443, p<0.001, respectively). 
  




Table 14. Results of multiple linear regression analysis of association between physical health composite 
score and explanatory and background factors (n=134). 
 Category  95% CI for b  
Factors Observed  Reference b Lower Upper P 
SOC   0.508 0.351 0.664 <0.001 
Age   -0.684 -0.950 -0.418 <0.001 
Gender male female -0.218 -4.803 4.368 0.925 
Marital status married/cohabiting single 1.499 -3.381 6.379 0.544 
Area of living urban rural 2.273 -1.974 6.521 0.291 
Education tertiary primary/secondary 0.111 -5.336 5.558 0.968 
Employment employed non-employed -0.583 -5.275 4.109 0.806 
Disease course relapsing-remitting progressive -0.485 -7.665 6.695 0.894 
EDSS   -4.028 -5.629 -2.426 <0.001 
Disease progression no yes 5.465 1.049 9.880 0.016 
Disease duration   0.480 0.055 0.905 0.027 
Therapy yes No -0.361 -5.260 4.539 0.884 
       
Constant   56.641    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
In comparison to the results of univariate analysis, in multivariate model SOC showed 
decreased strength of association with PHC score (b=0.582, p<0.001 versus b=0.508, 
p<0.001), although the association remained significant. Also, the percentage of variability 
of PHC score that could be explained by SOC decreased from 19.1% (R2=0.191, p<0.001) to 
12.8% (R2=0.128, p<0.001). In the multivariate model, all the other significant predictors 
showed decreased strength of association with PHC score, when comparing with the 
univariate analyses results (Tables 13 and 14). Disease duration univariately tested was a 
non-significant predictor of PHC score (b=-0.287, p=0.264), while in the multivariate model 
it appeared to significantly predict the PHC score (b=0.480, p=0.027). 
4.5.3. Association between SOC and MSQOL-54 subscale scores 
As shown in Table 15 SOC score was a significant predictor of all MHC and PHC subscales 
scores.  
Detailed results of the multivariate analysis of the separate MHC and PHC subscale scores 
can be found in the Tables 1-12 of the Appendix 3. The results showed that age was the 
only background variable that significantly explained the variance in three MHC subscales 




i.e. emotional role limitation, cognitive function, and overall quality of life. Regarding the 
PHC subscales, age, disease progression, EDSS score, and disease duration appeared as 
significant predictors. In fact, age was a significant predictor of all PHC subscale scores 
except energy/fatigue, whose predictor appeared to be disease progression. EDSS was a 
significant predictor of physical function, physical role limitation, social function, and pain. 
Disease duration significantly explained the variance in social function and sexual function. 
Table 15. Selected results of multiple linear regression analysis of association between MHC and PHC subscale 
scores and SOC adjusted to background factors (n=134). 
 b 
(SOC) 





(model) Subscale Lower Upper 
Health distress (MHC, PHC) 0.655 0.416 0.894 <0.001 0.308 <0.001 
Overall QOL 0.546 0.371 0.722 <0.001 0.419 <0.001 
Emotional wellbeing 0.674 0.491 0.858 <0.001 0.364 <0.001 
Role limitations- emotional 0.974 0.475 1.473 <0.001 0.300 <0.001 
Cognitive function 0.925 0.662 1.188 <0.001 0.386 <0.001 
Physical function 0.438 0.211 0.644 <0.001 0.849 <0.001 
Energy 0.746 0.529 0.962 <0.001 0.391 <0.001 
Health perceptions 0.336 0.155 0.516 <0.001 0.538 <0.001 
Social function 0.534 0.342 0.745 <0.001 0.430 <0.001 
Pain 0.427 0.129 0.726 0.005 0.259 <0.001 
Role limitations- physical 0.472 0.016 0.929 0.043 0.638 <0.001 
Sexual function 0.587 0.249 0.925 0.001 0.312 <0.001 
LEGEND: MHC - mental health composite summary score; PHC - physical health composite summary score; SOC - sense of coherence 
score 
4.6. STUDY 4: Association between SOC and SRH in Slovenian MS 
patients 
4.6.1. Results of univariate analysis 
The results of a simple logistic regression analysis revealed a negative association between 
SOC score and poor SRH with OR=0.960, meaning that if SOC score increases for one point, 
the odds for perceiving the health as poor are only 96.0% of odds of those with SOC score 
lowered by one point. This association was highly significant (p=0.004). The obtained 
results could be interpreted in another way, as well. If instead of poor SRH, good SRH would 
be modeled, the OR would have the reverse value (1/0.960), OR=1.042. These results would 




mean that if SOC score decreases for one point, the odds for perceiving the health as poor 
increase by 4.2%.  
Additionally, the analysis revealed statistically significant associations between poor SRH 
and age, employment status, disease course, EDSS, and immunomodulatory therapy. 
Univariatly, EDSS displayed the greatest influence on perceiving the health as poor. The 
details are presented in Table 16. 
Table 16. Selected results of simple logistic regression analysis of association between self-rated health and 
explanatory and background factors (n=134). 
 Category   95% CI for OR  
Factor Observed Reference OR Lower Upper p 
SOC   0.960 0.934 0.987 0.004 
Age   1.074 1.036 1.113 <0.001 
Gender male female 1.421 0.682 2.959 0.348 
Marital status married/cohabiting single 1.209 0.582 2.509 0.611 
Area of living urban rural 0.703 0.349 1.418 0.325 
Education tertiary primary/secondary 0.459 0.176 1.195 0.111 
Employment employed non-employed 0.335 0.164 0.683 0.003 
Disease course relapsing-remitting progressive 0.104 0.037 0.296 <0.001 
EDSS   1.757 1.395 2.211 <0.001 
Disease progression no yes 0.820 0.407 1.654 0.580 
Disease duration   1.012 0.956 1.071 0.685 
Therapy Yes no 0.399 0.189 0.842 0.016 
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score; CI - confidence intervals; b - 
unstandardized coefficients (b) and OR – odds ratios. 
4.6.2. Results of multivariate analysis 
The multivariate model consisting of SOC and the background factors was highly significant 
(p<0.001). The model fitted the data extremely well, since the Hosmer and Lemeshow test 
was highly insignificant (p=0.907).  
In this model, SOC score gained a bit on its power as OR=0.949, meaning that if SOC score 
increases for one point, the odds for perceiving of health as poor are only 94.9% of odds of 
those with SOC score lowered by one point. This association was highly significant 
(p=0.006). 
Additionally, the analysis revealed statistically significant associations between poor SRH 
and age, EDSS and disease duration (Table 17).  




Table 17. Selected results of multiple logistic regression analysis of association between self-rated health and 
explanatory and background factors (n=134). 
 Category  95% CI for OR  
Factors Observed Reference OR Lower Upper p 
SOC   0.949 0.914 0.985 0.006 
Age   1.079 1.012 1.150 0.020 
Gender male female 1.678 0.594 4.736 0.329 
Marital status married/cohabiting single 0.888 0.300 2.629 0.830 
Area of living urban rural 0.621 0.236 1.632 0.334 
Education tertiary primary/secondary 1.286 0.348 4.752 0.707 
Employment employed non-employed 0.754 0.269 2.115 0.591 
Disease course relapsing-remitting progressive 0.830 0.181 3.801 0.811 
EDSS   1.731 1.197 2.503 0.004 
Disease progression no yes 1.192 0.442 3.215 0.729 
Disease duration   0.899 0.814 0.993 0.036 
Therapy yes no 0.485 0.160 1.473 0.202 
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score; CI - confidence interval; OR- odds ratio 
If the stepwise procedure for selection of variables is employed, than EDSS enters the model as 
the first variable, SOC score as the second variable, followed by  age and disease duration. Based 
on these results, we can conclude that in this multivariate model the SOC score was the second 
most important factor in predicting poor SRH. 
4.7. STUDY 5: Stability of the SOC in Slovenian MS patients 
4.7.1. Statistical properties of the SOC score in two measuring points 
Statistical properties of SOC score at the beginning of the period of observation (baseline 
cross section) i.e. SOC score 1, and SOC score at the end of the one-year period of 
observation (follow-up cross-section) i.e. SOC score 2, are presented in Table 18. 
Table 18. Statistical properties of the SOC score of the Sense of Coherence (13-item Orientation to Life) 





SOC score 1 67.8 13.3 
SOC score 2 65.9 13.2 
LEGEND: SOC – Sense of Coherence total score; SOC 1- Sense of Coherence total score at the beginning of the period of 
observation; SOC 2- Sense of Coherence total score at the end of the one-year period of observation. 




4.7.2. Test-retest reliability analysis of the SOC score between the two 
measuring points 
Test–retest reliability analysis revealed a significant positive correlation between the SOC 
score at the beginning of the period of observation and one year later, which could be 
classified as very strong (r=0.948, p<0.001). This can be seen in Figure 5. The figure 
indicates, that despite a very strong association between the scores, some outliers appear 
suggesting that a detailed analysis of difference in SOC score between measuring points 
was necessary and a further detailed analysis of characteristics of the outliers as well. 
 
Figure 5. Results of the relationship analysis between sense of coherence (SOC) score at the beginning of the 
period of observation (SOC score 1) and one year later (SOC score 2) (n=134): a scatter-plot. 
4.7.3. Detailed analysis of difference in SOC score between the two measuring 
points  
Analysis of difference in SOC score between two measuring points revealed that median 
value was –1 point (min: –21 points, max: +5 points; Q1: –3.12 points, Q3: +1 point), 
indicating that on general there was a slight decrease in SOC score in one year period. 
Figure 6 illustrates this distribution.  





Figure 6. Graphical presentation of distribution of difference between sense of coherence (SOC) score at the 
beginning of the period of observation (SOC score 1) and one year later (SOC score 2) (n=134). 
In the Table 19, distribution of difference, grouped according to percentage of change in 
relation to the baseline value is presented. 
Table 19. Frequency distribution of difference in SOC score between two measuring points, grouped 
according to percentage of change in relation to the baseline value (n=134). 
Percentage of change in relation to the 
baseline value 
n (%) 
Decrease >10% (8 points or more) 10 (7.5) 
Decrease 5–10% (4–7 points) 22 (16.4) 
Decrease up to 5% (1–3 points) 46 (34.,3) 
No change 17 (12.7) 
Increase up to 5% (1–3 points) 34 (25.4) 
Increase 5-10% (4–7 points) 5 (3.7) 
Increase >10% 8 points or more) 0 (0.0) 
Characteristics of 10 patients who reported a decrease in the SOC score at the follow up 
cross-section one year after the beginning of the study greater than 10% (8 points) are 
presented in Table 20. 
 




Table 20. Basic characteristics of the multiple sclerosis patients who reported a decrease in the SOC score at 







Median; Min-Max; Q1-Q3 
SOCIO-DEMOGRAPHIC   
Age  52; 34-63; 42-56.75 
   
Gender Male 80 (59.7) 
 Female 54 (40.3) 
   
Education Secondary or less  6 (60.0) 
 College or higher 4 (40.0) 
   
Employment status Employed 5 (50.0) 
 Unemployed/retired 5 (50.0) 
   
Marital status Single 1 (10.0) 
 Married/cohabiting 9 (90.0) 
   
Area of living Rural 4 (40.0) 
 Urban 6 (60.0) 
   
DISEASE CHARACTERISTICS   
Disease duration (years)  11.5; 4-29; 6.75-16.25 
   
Disease course Progressive MS 3 (30.0) 
 Relapsing-remitting MS 7 (70.0) 
   
Clinical worsening of No 3 (30.0) 
the disease* Yes 7 (70.0) 
   
Immunomodulatory therapy No 3 (30.0) 
 Yes 7 (70.0) 
   
EDSS  3.34; 2.0-7.0; 2.50-4.25 
LEGEND: Q1 – the first quartile; Q3 - the third quartile; MS – multiple sclerosis; EDSS - expanded disability status scale 
score; *- clinical worsening of the disease in the past year prior the neurological examination, excluding the period of 30 
days prior the examination (a relapse of relapsing-remitting type of MS or an increase of the EDSS score by 1 point in 
progressive type of MS) 
 
  









5. Discussion  
Is SOC covariate of MS specific HRQOL and SRH in Slovenian MS patients? What dimensions 
of MS specific HRQOL are most influenced by SOC? Is SOC likely to change in 1-year period 
in MS patients? Those were the main questions before conducting the study, and their 
answer is presented in this thesis. 
SOC reflects the person’s capacity to respond to a stressful situation. High SOC means high 
ability to comprehend the situation, find meaning and use the resources at disposal in a 
way that promotes health (Antonovsky, 1990). SOC was established as a modifiable 
predictor of good health in patients with other chronic diseases. This research addressed 
the role of SOC in explaining differences in patient reported health in MS patients. 
Our results recognized SOC as a significant and independent predictor of MS specific 
HRQOL and SRH in Slovenian MS patients. Stronger SOC corresponded with better 
subjective reports of patient’s health status. SOC exerts the effect particularly in the mental 
dimensions of MS specific HRQOL. SOC is probably more likely to stay stable, rather than 
change in a 1-year period in MS patients.  




In addition to the main results, our study gave answer to the following research questions. 
What other disease and demographic variables are important for subjective health in MS 
patients? Where in the spectrum of wellbeing is their utmost contribution? 
The strongest predictor of MS specific physical HRQOL in MS patients was found to be EDSS, 
and SRH was mostly influenced by patient’s age. Higher objective disability and older age 
were related with worse scores on the aforementioned subjective measures. Age also 
appeared as independent predictor of separate MS specific mental and physical HRQOL 
dimensions. Disease progression was an independent predictor of separate MS specific 
physical HRQOL dimensions. Disease duration was a significant predictor of SRH and 
separate MS specific physical HRQOL dimensions, but only in conjunction with other 
patient’s characteristics.  
Due to the necessity of having Slovenian version of the instruments to assess the constructs 
of interest, we prepared the reliable and valid Slovenian versions of SOC-13 and MSQOL-
54, which can be considered as a collateral benefit of our study. 
5.1. Validation of the MSQOL-54 instrument in Slovenian MS 
patients 
5.1.1. Discussion of the main results 
The results of this study showed that the Slovenian version of the MSQOL-54 instrument 
successfully passed the evaluation for cultural equivalence as well as fulfilled the required 
psychometric criteria. The instrument was well accepted by the Slovenian MS patients, with 
majority of them stating there were no items difficult to interpret. Almost all the patients 
completed the questionnaire within the recommended period, indicating that it was easy 
to understand and manageable to accomplish. The greater portion of participants was able 
to fill the questionnaire without any intervention by the research team, which is in line with 
the preferred self-administered mode. Nevertheless, in one sixth of the patients the 
MSQOL-54 instrument was administered as an interview due to the visual or upper 
extremity impairments. Therefore, the acceptability is likely to improve if the questionnaire 
is administered in settings where help is accessible. The percentage of the missing answers 




was low, except for the items referring to the sexual function and satisfaction with the 
sexual function. A pattern of a higher percentage of the missing answers in the sexual 
function subscale was detected in the original US study as well as in other similar studies 
dealing with MSQOL-54 validation (Vickrey et al., 1995; Solari et al., 1999; Idiman et al., 
2006; Pekmezovic et al., 2007; Füvesi et al., 2008). This could be explained by a traditional 
perception of sexuality as a taboo in many cultures. The individual subscales and the 
complete instrument had a high internal consistency indicating an internally consistent 
instrument. However, in the health perception and the social function subscales it was 
below the recommended cut-off point. The aforementioned subscales also had the lowest 
coefficients in the original US study and also in several other published MSQOL-54 
validation studies (Vickrey et al., 1995; Miller and Dishon, 2005; Ghaem et al., 2007; 
Pekmezovic et al., 2007; Füvesi et al., 2008). The health perception subscale contains items 
that cover quite broad aspects of health self-evaluation, and this might explain the relative 
lack of consistency. Furthermore, the social function subscale contains only three items and 
so its reduced reliability could be attributed to the low number of items. In this study, two 
underlying dimensions of the instrument's construct have been confirmed. The two 
extracted components by the PCA represented the physical and the mental HRQOL 
dimensions. The analysis also revealed that subscales, which in the original US study 
(Vickrey et al., 1995) are related to the physical HRQOL dimension and unrelated to mental 
HRQOL dimension, loaded highly on the physical component. Likewise, the subscales 
originally intended to pertain in the mental dimension, made up the mental component in 
our study, too. Therefore, the Slovenian MSQOL-54 instrument has good discriminant 
validity. An exception from the aforementioned was the energy subscale, which was 
originally stapled as the physical dimension subscale, while in our study it appeared to 
better fit into the mental component. Similarly to our finding, two other studies evidenced 
that the energy subscale measured by MSQOL-54 was primarily an emotional component 
(Miller and Dishon, 2005; Ghaem et al., 2007). Moreover, in our study the role limitations 
due to emotional problems subscale had equal loadings on both components. Likewise, in 
the Israeli validation study (Miller and Dishon, 2005), this subscale emerged together with 
the role limitations due to physical problems subscale as a separate dimension, suggesting 
that patients view role limitations as unitary, tending to overlook the source of the 
limitations. 




5.1.2. Study strengths 
The rigorously performed forward-backward translation process provided a good quality 
translation of the MSQOL-54 instrument to Slovenian language making it available to all 
Slovenian experts dealing with MS patients in clinical settings as well as for the research 
purposes. This study provided the information on the psychometric properties of the 
instrument when used in Slovenian MS patients. According to the results of this study, the 
Slovenian MSQOL-54 instrument is a valid and reliable tool for measuring HRQOL. 
5.1.3. Study limitations 
There are some limitations of this study. First, a relatively small number of participants 
were included in the study, however, the number was still sufficient to permit fair 
conclusions. Next, one could argue that the item response theory statistics has not been 
used in the present study since this methodology is increasingly used for the purpose of 
psychometric validation of instruments. However, most of the studies reporting the 
validation of the translated versions of the MSQOL-54 instrument in the past have used the 
classical methodology. In order to make our results comparable to the results of other 
similar studies, a classic methodology was applied in our study as well. In addition, one 
could argue that no method of stability measurement of the instrument over time, e.g. the 
test-retest method, was used in the present study. However, the reliability of the 
measurement can be evaluated using measurement stability methods and/or 
measurement equivalence methods. The latter were developed in the social science 
research for the situations in which it is not possible to perform repeated measurements 
because the measured phenomenon changes or might change over time (Ferligoj et al., 
1995). As we assumed that the phenomenon measured in our study could change over 
time, the measurement at the same time was used and the internal consistency method 
was used as an appropriate method (Ferligoj et al., 1995). Finally, only the exploratory 
factor analysis was performed; however, the intention of the study was to explore, if data 
collected by the translated version of the instrument fit the expected pattern.  




5.1.4. Implications for clinical practice 
Having a valid MS specific patient reported health assessment measure enables treating 
MS patients in Slovenia in accordance to personalized medicine approach.  
5.1.5. Implications for public health 
This study might be considered a step further in the implementation of a comprehensive 
approach in managing major public health problems in Slovenia.  
5.1.6. Suggestions for future research 
There are still many challenges left in researching both the properties of the MSQOL-54 
instrument, as well as the content of the instrument itself. With a focus on studying the 
properties of the Slovenian version of the instrument, further evaluation is needed. Our 
work can be continued by assessing the instrument's responsiveness, exploring the 
relations between the MSQOL-54 dimensions and another HRQOL instrument, as well as 
performing the confirmatory factor analysis, while working on larger clinical data sets. With 
a wider focus, at the content level of the instrument, another challenge for researchers 
could be to combine the MS-18 module with another HRQOL instrument than SF-36, e.g. 
the EQ-5D (AAOS, 2017).  
5.2. Validation of the SOC-13 instrument in Slovenian MS patients 
5.2.1. Discussion of the main results 
Based on the results of this study, we can conclude that the Slovenian version of SOC-13 
successfully passed the evaluation for cultural equivalence as well as fulfilled the necessary 
psychometric criteria for being used in the Slovenian MS patients’ population.  
The results of this reliability analysis are consistent with the results reported in other similar 
studies. In particular, the Cronbach’s alpha, obtained in our study, is very close to the upper 
range limit of these measure values obtained in other similar studies (range 0.70–0.93) 




(Antonovsky, 1993; Eriksson and Lindström, 2005; Rohani et al., 2010; Mahammadzadeh et 
al., 2010; Jakobsson, 2011; Naaldenberg et al., 2011; Sardu et al., 2012; Tyagi et al., 2012; 
Moksnes and Haugan, 2014; Saravia et al., 2014; Spadoti Dantas et al., 2014; Ferguson et 
al., 2015; Rajesh et al., 2016). As the instrument is considered as internally consistent, if 
α≥0.70 (Kline, 1999), it can be concluded that the Slovenian version of SOC-13 has a high 
internal consistency. The split-half reliability values of the present study were also in 
accordance with the values of this measure reported by other similar studies (Naaldenberg 
et al., 2011; Rajesh et al., 2016). 
Analysis of the construct validity has revealed a three-factor structure of the Slovenian 
version of SOC-13 with good explained variance. This is consistent with the results of a 
comprehensive systematic review on validity of SOC instruments by Eriksson and Lindstrom 
(Eriksson and Lindström, 2005), who concluded that the SOC seems to be a 
multidimensional construct. Additionally, the results of our study showed that the factor 
loadings in our study indicated the items did not fully correspond with the theoretical 
dimensions of comprehensibility, manageability, and meaningfulness, as proposed by the 
original author. This is in line with other similar studies (Jakobsson, 2011; Sardu et al., 2012; 
Rajesh et al., 2016). It should be kept in mind that, despite the fact the SOC construct was 
originally divided into three dimensions, the author himself warned against the use of 
subscales and claimed that the SOC instrument was not intended to measure the 
dimensions individually (Antonovsky, 1993, 1987). 
5.2.2. Study strengths 
The rigorously performed forward-backward translation process provided a good quality 
translation of the SOC-13 to Slovenian language making it freely available to all Slovenian 
experts dealing with MS patients in clinical settings as well as for the research purposes. 
This study provided novel information about the psychometric properties of this 
instrument when used in Slovenian MS patients. 
5.2.3. Study limitations 
There are some limitations of this study. First, a relatively small number of participants 
were included in the present study; however, the number was still sufficient to permit fair 




conclusions. Next, one could argue that no method of measurement of stability of the 
instrument over time, e.g., the test-retest method, was used in the present study. However, 
the reliability of any patient-reported outcome measure can be evaluated using 
measurement stability methods and/or measurement equivalence methods. The latter 
were developed in the social science research for the situations in which it is not possible 
to perform repeated measurements because the measured phenomenon changes or might 
change over time (Ferligoj et al., 1995). As we assumed that the phenomenon measured in 
our study could change over time, due to specificities of the observed group, only the 
measures of equivalence were used as appropriate (Ferligoj et al., 1995). Finally, only the 
exploratory factor analysis was performed; however, the intention of the study was to 
explore if the data collected by the translated version of the instrument fit the expected 
pattern.  
5.2.4. Implications for clinical practice 
According to the results of this study, the Slovenian version of SOC-13 is a valid and a 
reliable measure and the users can trust it and use it as a valid and reliable measurement 
tool. All of these benefits give the opportunity for treating Slovenian MS patients in 
accordance to the personalized medicine approach.  
5.2.5. Implications for public health 
Having a valid instrument for measuring SOC could be considered as a step forward in the 
process of incorporating the salutogenetic approach in health promotion.  
5.2.6. Suggestions for future research 
There are still some challenges left in researching the SOC-13. With a focus on studying the 
properties of the Slovenian version of SOC-13, further evaluation is needed. Our work can 
be continued by performing the confirmatory factor analysis, while working on larger 
clinical data set. 




5.3. Association between SOC and MS specific HRQOL in Slovenian 
MS patients 
5.3.1. Discussion of the main results  
The novelty of this study is rooted in recognizing SOC as a significant and independent 
predictor of MS specific HRQOL. SOC positively contributed in explaining the variance in 
mental and physical MS specific HRQOL, and the contribution was more visible in the 
mental dimensions of wellbeing. Therefore, the hypothesis that positive association exists 
between SOC and MS specific HRQOL was confirmed. 
5.3.1.1.  SOC as a common predictor of mental and physical MS specific 
HRQOL 
In our study, SOC appeared as a common predictor of mental and physical MS specific 
HRQOL, predicting every dimension of physical, and even more strongly mental HRQOL as 
measured with MSQOL-54. The stronger SOC the better mental and physical health was 
reported by the MS patients, and the higher the scores on the questionnaire regarding the 
satisfaction in activities of daily living. The consequences of MS upon the physical, mental, 
and social functioning of a person are well known. In this study, we used a MS specific 
HRQOL measure, which was designed to detect changes in the areas of health, which are 
susceptible to damage by MS. MSQOL-54 comprises questions intended to estimate the 
implications of physical disabilities, mental distress and the social loses that often 
accompany MS on patients’ health. Our finding that SOC has an impact on wide MS specific 
HRQOL aspects suggests that SOC might be considered as an important factor of 
adjustment to difficulties coupled with MS in most life domains. Therefore, SOC might be 
helpful in relieving MS specific distress in the patients. In line with our findings, two other 
studies in patients with cancer (Ding et al., 2013) and patients with Meniere’s disease 
(Söderman et al., 2001) had confirmed the positive effect of SOC on disease specific HRQOL.  
5.3.1.2. SOC as an independent predictor of MS specific HRQOL 
A contribution to the value of our finding is the fact that SOC appeared as an independent 
predictor of MS specific HRQOL when controlling for other variables. Therefore, regardless 




the potential change in the illness variables, or the variables that define the social status, 
SOC is expected to remain an important health asset. Our study revealed a relatively large 
amount of variance in mental and physical HRQOL explained by SOC after adjusting for 
multiple predictors. This percentage of variance explained by SOC in our model is 
comparable with the findings of studies in patients with other chronic diseases. In this 
studies, the range of variance explained between 15% (Geyer, 1997; Motzer and Stewart, 
1996) and 38% (Bruscia et al., 2008), captures our results of 12.8% variance explained in 
PHC score and 35.6% variance explained in MHC score. This suggests that in MS the level 
of impact of unmodified SOC on subjective health is comparable to other chronic diseases, 
because it can be found within a particular range of expected values.   
5.3.1.3. SOC as a predictor of MS specific mental HRQOL 
In our study, SOC appeared to be a greater resource for mental health than for physical 
health. The reason for the stronger association between SOC and mental HRQOL is the fact 
that SOC is rather a psychosocial construct than a physical one. Due to the strong 
association, a hypothesis of possible content overlap between SOC and mental HRQOL has 
been posed in the past (Geyer, 1997). The conceptual distinction between SOC and HRQOL 
can be seen in their definitions (Antonovsky, 1987; World Health Organization, 1998), as 
well as in their questionnaires; SOC is assessed by one’s pattern of responses in different 
life situations, whilst QOL is evaluated by the satisfaction with life domains. Motzer and 
Stewart found SOC and HRQOL to be distinct concepts (Motzer and Stewart, 1996) and  
Eriksson and Lindström conclude in their review of SOC research that SOC comes close to 
mental health and well-being, but is not equivalent to it (Eriksson and Lindström, 2007).  
In line with our finding, several studies have evidenced a stronger association between SOC 
and mental HRQOL compared to physical HRQOL. The systematic review by Ericsson 
showed that the relation between SOC and physical HRQOL of the SF-36 is much weaker 
than that between SOC and mental HRQOL (Eriksson and Lindström, 2005). Also, Drageset 
et al. (2008) evidenced a stronger association between the mental dimensions of HRQOL 
and SOC, compared to the physical dimensions. 
In our model, SOC appeared as the strongest predictor of mental MS specific HRQOL, 
predicting every dimension of mental HRQOL as measured by MSQOL-54. The supposed 
pathway between SOC and good mental health has been the buffering effect of SOC on 




stressful life events, by apprising the situation as understandable, meaningful and worth to 
engage behaviors and use resources to solve the problems and reduce the tension. 
Thereby, SOC reduces the potential of the stressful event to cause a psychological distress 
(Antonovsky, 1995, 1987). 
Past studies have shown that MS patients have cognitive, affective and behavioral 
dysfunctions. Our results showed that SOC influences mental health in broad sense, 
explaining fair amount of the variance in the emotional as well as the cognitive domains of 
HRQOL. The exact mechanism of exerting influence on the mental health spheres remains 
to be further explored. 
In addition, studies in other chronic diseases have confirmed the positive association 
between SOC and mental HRQOL. In a Swedish controlled study, Ekman showed significant 
positive correlations between the SOC scores and the emotional dimensions of HRQOL in 
patients with severe chronic heart failure. In a one year follow-up study on Canadian 
prostate cancer patients, Ezer et al. (2012) showed that at baseline SOC was a significant 
predictor of the mental HRQOL domains. In their 12 month follow-up study in Swedish 
patients with major traumatic hand injury, Cederlund et al. (2010) showed that low SOC 
was significantly related to lower mental HRQOL. 
In our study, we excluded patients having clinically significant mental distress. However, an 
interesting finding was presented by several studies in patients with different chronic 
diseases, which using similar statistical models additionally included an information about 
existing co-morbid mental conditions or patient’s reported mental distress, as variables to 
control for (Henoch et al., 2007; Langeland et al., 2007; Drageset et al., 2008; Paika et al., 
2010). In these studies, despite the included objective and subjective mental distress, the 
association between SOC and HRQOL was not affected and remained significant. These 
findings emphasize the importance of SOC in explaining differences in life satisfaction over 
and above disease symptoms among people with chronic disease. SOC might be helpful in 
improving HRQOL in patients with chronic disease, which are experiencing different levels 
of psychological distress. This might be relevant also for MS patients and it remains to be 
explored in further studies. 
Some studies explored the relationship between SOC and mental health in terms of 
examining the direct association between SOC and adverse mental outcomes in MS 




patients, as well as patients with other chronic diseases. This studies revealed an 
association between low SOC and increased prevalence of psychological disorders in MS 
(Gottberg et al., 2007; Chruzander et al., 2015) as well as in different chronic conditions 
(Büchi et al., 1998; Sinikallio et al., 2006; Hyphantis et al., 2007; Siglen et al., 2007; Pusswald 
et al., 2009; Gustavsson-Lilius et al., 2012). The findings of the aforementioned studies are 
suggesting that SOC might have a direct buffering effect on the mental distress related to 
a chronic disease. This remains to be explored in MS patients, employing a disease specific 
measuring tool. 
5.3.1.4. SOC as predictor of MS specific physical HRQOL 
The positive impact of SOC on MS specific physical HRQOL was an interesting finding which 
complies with the salutogenic model proposed by (Antonovsky, 1987). 
The exact mechanism of SOC exerting its effects on physical health in MS has not being 
addressed by any study. However, two previous studies on patients with other chronic 
diseases implied that the beneficial effect of SOC on physical health is mediated through 
the behavioral component (Poppius et al., 1999; Fok et al., 2005). Poppius et al. (1999) in a 
large follow-up study showed high incidence of coronary heart disease patients among 
Finns with low SOC due to inappropriate lifestyles depended on SOC, such as leisure time 
and physical activity. The significant role of SOC in maintaining physical health through 
choosing personal lifestyles was shown also by Fok et al. (2005) in a cross-sectional study 
of Chinese patients with various chronic diseases. 
This finding of a positive association between SOC and physical HRQOL has been previously 
established by several studies in patients with MS, as well as other chronic diseases. 
Johansson et al. (2008) in a longitudinal study on Swedish MS patients showed that 
low/moderate SOC was an independent predictor of increased fatigue. In addition, in our 
study the energy/fatigue scale in our study had the strongest association with SOC among 
the rest of the physical dimension scales. Ytterberg et al. (2013) using cross-sectional design 
in a Swedish sample of MS patients revealed that weak SOC was associated with an 
increased risk of falls. SOC appeared as a strong independent predictor of physical HRQOL 
in studies of Finnish patients with type 1 diabetes, Norwegian patients with different 
chronic diseases, and Greek patients with systemic lupus erythematosus (Veenstra et al., 
2005; Ahola et al., 2010; Hyphantis et al., 2011). 




Studies in the past addressed the association between SOC and the physical spheres of 
person’s function from the standpoint of exploring the relation between SOC and objective 
measures of somatic status. The existence of the positive association was evidenced in 
Israeli patients after myocardial infarction and Swedish patients with orthopedic injuries 
(Ristner et al., 2000; Myers et al., 2011). This remained to be explored in some future study 
in patients with MS. Some of the studies explored the direct association between bodily 
pain and SOC in different chronic conditions, such as patients following laparoscopic 
cholecystectomy, patients with major traumatic hand injury, and patients after coronary 
artery bypass grafting and patients after myocardial infarction showing a positive 
association between higher intensity and frequency of pain and low SOC (Ingela Karlsson, 
1999; Bergman et al., 2009; Cederlund et al., 2010; Barthelsson et al., 2011). This finding is 
consistent with the results of our research, showing an inverse association between SOC 
and pain subscale from the physical dimensions of MSQOL-54. An association between SOC 
and physical symptoms was shown in a 1-year follow-up study of German patients with 
peripheral and central vestibular disorders where higher baseline scores of SOC were less 
likely to acquire secondary somatoform dizziness and vertigo at follow-up (Tschan et al., 
2011). 
5.3.1.5. Disease and demographic variables as a predictors of MS specific 
HRQOL 
In our model, we were controlling for variables previously established as potentially 
important for subjective health in MS patients. Due to the small number of studies 
regarding SOC in MS, we compared our results with studies of SOC in other chronic diseases 
that employed similar models in terms of statistical procedure and background socio-
demographic and clinical data to control. An interesting finding is that the percentage of 
the variance explained by our model in physical and mental HRQOL was comparable to the 
findings of similar studies in patients with various chronic diseases. Our results of 47.8% 
explained variance in MHC score and 62.6% explained variance in PHC score corresponds 
with Underhill & al finding of 50% explained variance in US cardiac patients (Motzer and 
Stewart, 1996), Burckhardt’s finding of 46% explained variance in persons with arthritis 
(Burckhardt, 1985), Bruscia’s model which explained 42% of the variance in HRQOL of US 
cardiac patients (Bruscia et al., 2008) and Wingate’s finding of 45% explained variance in 




patients with coronary heart disease (Wingate, 1995). More interestingly, the share of 
variance explained by SOC was similar to the findings in these studies. This comparison, 
suggests that in MS aside from SOC, similar socio-demographic and clinical variables might 
have role in shaping the adaptation as in other chronic conditions. 
 EDSS as a predictor of MS specific physical HRQOL 
Our results showed that EDSS was the strongest predictor of MS specific physical HRQOL. 
Lower EDSS scores correlated with better physical functioning reported by patients and 
measured by MSQOL-54. This was an expected finding since the PHC scales were designed 
to detect decrements in function due to physical impairments. Since our study recognized 
the physical disability as an independent predictor of disease specific physical HRQOL, 
improvements in the wellbeing of people with MS might be supported by rehabilitation 
approaches, found to be useful in treating disability. Our results are consistent with the 
findings of other studies in MS patients that also used MSQOL-54 to assess HRQOL (Solari 
et al., 1999; Idiman et al., 2006; Pekmezovic et al., 2007). 
Regarding our finding on the association between EDSS on physical HRQOL, an interesting 
finding was presented in a cross-sectional study in US older women with chronic diseases, 
which showed, that the negative influence the objective physical health limitation on 
HRQOL is partially mediated by SOC through the appraisal component (Nesbitt and 
Heidrich, 2000). 
In our study, EDSS did not appear as an independent predictor of mental HRQOL. Our 
finding is in line with the results of a Swedish cross-sectional study on adults with cystic 
fibrosis, which also showed that the objective measures of somatic status did not correlate 
significantly with mental HRQOL (Bergsten Brucefors et al., 2011).  
 Clinical worsening as a predictor of MS specific physical HRQOL 
In MS patients, EDSS scores usually change over time. In our study clinical worsening of MS 
in the year prior the neurological examination, defined as a relapse in relapsing-remitting 
type of MS or an increase of the EDSS score by 1 point in progressive type of MS, correlated 
with the physical dimension of MSQOL-54. The contribution of the clinical worsening was 
most visible in the subscales sensible for physical impairments and the consecutive role 
limitations, as well as the subscale designed to estimate the fatigue. Therefore, MSQOL-54 




subscales might be an indicator of disease activity and progression in MS patients. This 
finding may be used in clinical practice for planning interventions in MS patients that 
reported decreased HRQOL scores over a period. 
 Disease duration as a predictor of MS specific physical HRQOL 
The disease duration contributed significantly to the prediction of physical HRQOL only in 
the multivariate model; however, the univariate analysis did not reveal a significant 
association. In the multivariate model, longer disease duration was predictor of better PHC 
score. The effect was visible in the dimensions sexual function and social function. The 
common shares of these two dimensions are the questions referring one’s sexual life and 
the social limitations due to sphincter dysfunction, which might be perceived by some of 
the patients as overly personal and inappropriate. Therefore, the reason behind the 
significant association might be that patients with longer disease duration, and higher 
probability of having sexual and bladder/bowel disorders, due to shame and stigma, 
answered the questions as they have normal sexual/sphincter functions, whereas the real 
answers were the exact opposites. Other studies that employed MSQOL-54 faced the 
problem of low acceptability of the questions dealing with sexuality (Solari et al., 1999; 
Vickrey et al., 1995; Idiman et al., 2006; Füvesi et al., 2008). In most of the studies, these 
questions were either left blank, due to the general perception of sexuality as a taboo in 
many cultures. We can conclude that modifying the problematic sections of MSQOL-54 
might be a reasonable measure for improving the validity of the instrument in assessing 
problems in the sexual sphere. 
In the multivariate model, aside of the acquired significant correlation between disease 
duration and PHC score, age and SOC were weaker predictors of score, and education, 
employment, and disease course lost their predictive power in comparison with the 
univariate models. Therefore, other less probable explanation of the positive association 
between disease duration and PHC score might be a result of a complex interplay between 
the involved variables. 
The results of other studies have shown that the longer disease duration is related to worse 
HRQOL in MS patients (Benito-León et al., 2003). As time passes from the date of the 
diagnosis, the disability is expected to rise and affect one’s insight on own wellbeing. Due 




to the association between duration and physical disability, the length of the time since the 
diagnosis is inversely associated to HRQOL. 
 Age as a predictor of MS specific mental and physical HRQOL 
Younger age appeared to be significant predictor of good MS specific mental and physical 
HRQOL. Our results are consistent with the previous research. Patti et al. (2003) showed 
that older age is related to lower scores in perceived health status in Italian MS patients. 
The reason for that is that the elderly people in general are considered as a highly 
vulnerable group. Elderly with a chronic neurological disease may have even greater 
vulnerability to poor health, probably due to higher levels of disability, lower average 
income levels, and lower accessibility to immunomodulatory drugs. This finding leads us to 
the conclusion that adaptation to the disease might be a problem in older MS patients. 
Since the age is a non-modifiable characteristic therefore, targeted interventions should be 
oriented towards enhancing coping processes and promoting resources in elderly MS 
patients. 
 Non-significant predictors of MS specific HRQOL 
Our results showed that gender, marital status, education, employment were not 
independent predictors of HRQOL in the multivariate models. The nonsignificant 
contribution of social variables in our model is consistent with the findings of other studies 
patients with arthritis (Burckhardt, 1985). Contrary, some studies have showed that 
education determinates HRQOL (Thoits, 1984). Also, in contrast to other studies (Thoits, 
1987; Wood et al., 1989), our study did not evidenced positive correlation between marital 
status and HRQOL. Failde and Ramos found that in patients with ischemic cardiomyopathy, 
worse socioeconomic status was associated with worse mental and physical HRQOL (Failde 
and Ramos, 2000). Socioeconomic status was also found to be an important predictor of 
the post-operative SF-36 scores in a 1-year longitudinal study among patients following 
CABG (Lindsay et al., 2000). On the other hand, the effect of socioeconomic position on 
physical and mental HRQOL was estimated as small among patients with angina pectoris 
(Guldvog, 1999). These inconsistent findings highlight the need for further exploration 
among different populations of patients. In addition, the disease course and the 
immunomodulatory therapy independently did not predict HRQOL in our study group. 




5.3.2.  Study strengths 
This research was a pioneer in the field of exploring SOC as a psychological correlate of MS 
specific HRQOL. Our research shed more light on this relation, revealing the independent 
contribution of SOC to MS specific physical and mental HRQOL aspects. Therefore, SOC 
might have a role in managing different kinds of adversity in the process of alleviating MS 
related stress. 
5.3.3. Study limitations 
Since this study was based on cross-sectional data, it was impossible to draw conclusions 
on the causal relationships between the variables. The relatively small number of 
participants in this study theoretically might limit the possibilities to detect relations among 
the variables or to generalize the findings. In the study, we excluded MS patients with co-
morbid psychiatric illnesses, which probably biased the study towards including patients 
that are less severely affected by MS and perhaps better adjusted. The results might be 
partially confounded by the fact that both instruments, for measuring SOC and HRQOL are 
patient reported measures. This might mean that results could be influenced by shared-
method variance. 
5.3.4. Implications for clinical practice 
Recognizing SOC as a positive contributor of disease specific HRQOL in MS patients, 
provides an important insight into issues that can be tackled through intervention in order 
to bring a better adjustment to the disease. MS care should consider therapy interventions 
aimed to increase patient’s SOC. i.e. the awareness and confidence in their internal and 
external resources, and their ability to use these to elevate subjective health and reduce 
poor outcomes in MS patients. Therefore, it would be of interest to use SOC in 
rehabilitation purposes. The high percentage of variance explained by SOC in MS specific 
mental HRQOL implicates the possibility the SOC scale to be used in clinical practice as an 
indicator of patient’s mental health. Therefore, low reported scores on the SOC instrument, 
could identify patients with poor mental HRQOL and probably higher disposition towards 
psychological distress. 




5.3.5. Implications for public health 
Aside from the curative approach in terms of using therapeutic interventions for SOC 
improvements, in a broader context, SOC can be modified by a health promotion 
intervention. This preventive healthcare intervention is delivered through public health 
policies and focuses primarily on resource strengthening. The relevance of the salutogenic 
public health intervention is grounded on the reciprocal relationship between SOC and the 
resistance resources. Therefore, change in resistance resources may well affect change in 
SOC. 
5.3.6. Suggestions for future research  
A future well-designed studies surpassing the methodological problems of our study need 
to address the relationship between SOC and disease specific HRQOL in MS patients. 
Studies that employ longitudinal design, to better differentiate cause and effect, and assess 
large samples of participants are recommended. Since some studies showed that social 
support was an independent significant predictor of HRQOL in MS patients, its future 
inclusion in models of HRQOL should be considered. The literature shows that cognitive 
dysfunctions, depression, and anxiety are common co-existing conditions in MS, and their 
influence on HRQOL has been clearly established, implying that they should be assessed 
and considered in future studies. In addition, the subjective experience of fatigue is one of 
the most common and disabling symptoms in MS patients, which is linked with reduced 
HRQOL. Thus, fatigue assessment should be a part of the models explaining HRQOL in 
future research. 
In broader sense, it would be valuable to clear the mechanism through which SOC exerts 
its impact on HRQOL, and to specify the role of each SOC component in adjustment. 
Future studies regarding the impact of SOC on physical and psychological distress outcome 
measures are needed, in order to strengthen the evidence and recommend inclusion of 
SOC in care measures for reducing adverse outcomes in MS. 
Studies estimating the effect of interventions for enhancing SOC in MS patients are needed. 




5.4. Association between SOC and SRH in Slovenian MS patients 
5.4.1. Discussion of the main results 
To our knowledge, our study was the first one to recognize SOC as a significant, inverse, 
and independent predictor of poor self-perceived health, as measured by the SRH single 
question. SRH is established as a powerful predictor of mortality in general population and 
different chronic diseases (Mossey and Shapiro, 1982; Benyamini and Idler, 1999). Studies 
have shown that MS shortens patients’ life expectancy. In fact, in more than 50% of 
patients, MS related cause for the life loss has been noted (Scalfari et al., 2013). Therefore, 
identifying SOC as an inverse predictor of poor SRH, suggests that an intervention for 
enchanting SOC might reduce the death rates in MS patients.  
The mechanism, through which SOC operates in the process of reducing mortality in MS, 
remains to be explored. The supposable mechanisms are reducing the suicide rates in MS 
patients. In addition, a possible explanation might be involvement of the behavioral 
component, and choosing health-promoting lifestyles.   
A positive association between SOC and SRH has been shown in patients with myocardial 
infarction (Gerber 2009). Previous studies, which utilized global health measures different 
than SRH, had confirmed the positive association between SOC and overall health in MS 
patients (Gottberg et al., 2006; Calandri et al., 2017) as well as in patients with different 
chronic diseases, such as: older Norwegian patients with various chronic conditions living 
in nursing homes (Drageset et al., 2008), Norwegian female coronary disease patients 
(Norekvål et al., 2010), Israeli coronary disease patients (Gerber et al., 2009), and Slovakian 
coronary patients (Silarova et al., 2012). This comparison suggests that SOC might be 
considered as a universal factor of adjustment in most life domains in many chronic 
diseases. 
In our study the strongest predictor of poor SRH was patient’s EDSS score. Higher disability 
was related with worse scores on the measure. This is a comprehensible finding, since more 
physically disabled patients with MS, that reported worse SRH, are expected to have a 
shorter life expectancy. Besides the EDSS score, two other background variables i.e. age 
and disease duration appeared as an independent predictors of SRH in our model. 




5.4.2. Study strengths 
To our knowledge, this study was the first to explore the association between SOC and SRH 
in MS patients. 
5.4.3. Study limitations 
This study has equal methodological limitations as the study of the association between 
SOC and HRQOL (see section 5.3.3). 
5.4.4. Implications for clinical practice 
Established as a significant predictor of SRH in MS patients, SOC should be considered as 
an intervention outcome in the programs of mental rehabilitation in MS patients. 
5.4.5. Implications for public health 
Health promotion interventions for enhancing SOC should be considered in order to 
improve SRH and ultimately reduce mortality rates in MS patients. 
5.4.6. Suggestions for future research 
Future studies that surpass the methodological problems of our study should address the 
relationship between SOC and SRH in MS patients. 
It would be valuable to clear the mechanism through which SOC exerts its impact on SRH, 
and explore the role of each separate SOC component in the process. 
Future studies regarding the direct impact of SOC on mortality are needed to strengthen 
the evidence and recommend inclusion of SOC in rehabilitation for reducing distress in MS 
patients. 




5.5. Stability of the SOC in Slovenian MS patients 
Our study evaluated prospectively a possible change in SOC score in MS patients in the 
usual care settings. The average SOC of the study group did not change significantly after 
one year; therefore, our research hypothesis has been confirmed. 
We could only guess the reasons behind the sustained stability of SOC in the follow up 
period, since we lack brother information on the patient’s personal lives during the one 
year observation. We could only maneuver with the overall information that we have on 
the patients concerning the delivery of the healthcare. Thus, we can surely say that the 
unchanged SOC in the 1-year period in our study group might be attributed to the fact that 
we did not apply any direct interventions to enhance SOC. The majority of the patients 
included (70%) had been receiving immunomodulatory drugs, which might have share in 
maintaining the stability of the construct. Other possible reason for the non-significant 
change in SOC scores might be the fact that the period between the two cross sections was 
relatively short for any significant change to happen. Also the stable SOC in our study group 
might be attributed to the satisfactory service delivery for MS patients in Slovenia. 
According to Antonovsky, the stability of one’s SOC is determined by life experiences, which 
are characterized by the consistency, load balance, and participation in the decision-
making. These experiences are modeled by one’s position in the social structure. Slovenia 
has a model of care that meets the complex and ever-changing needs of the MS patients. 
The delivery of care incorporates hospital and neurorehabilitation services with community 
based activities for MS patients. Specialized MS units are part of the neurological 
departments in the Slovenian hospitals, ready to provide acute hospital care. Therefore, 
the MS patients have an immediate access to the hospital based multidisciplinary team 
when required. Due to adequate human resources and equipment, MS is diagnosed 
relatively early after the onset of the disease symptoms. In addition, the National Health 
Insurance Institute of Slovenia covers the expenses for the indicated disease modifying 
drugs and the necessary aids for the patients. MS patients are entitled to 
neurorehabilitation in an appropriate rehabilitation centers once a year. Nursing home 
capacities are at disposal for patients without support of the family unit. The modifications 
for people with disabilities are mandatory in the Slovenian society. MS patients with 
considerable disabilities are entitled to reduced work hours and early retirement. MS 




patients have also access to information and support through the established MS 
communities.  
Our finding of SOC being a stable construct, not expected to change on yearly basis in MS 
is congruent with (Antonovsky, 1987) early hypothesis. Also similar results were presented 
by several studies on patients with coronary disease in the era after Antonovsky (Norekvål 
et al., 2010; Bergman et al., 2011). 
However, ten patients of the study group reported of a significant decrement of the SOC 
score on a yearly basis. Observing the characteristics of this portion of MS, we realized that 
the middle-aged male patients, which have secondary or lesser education degree, are 
overrepresented. They had lived with the diagnosis of relapsing-remitting MS for about 10 
years. The average EDSS score in these patients was 3.34, and had a documented clinical 
worsening in the previous year. Taking into account the aforementioned characteristics of 
this critical portion, we could draw a conclusion that those are the patients, which incline 
towards the diagnose of secondary progressive MS, since the median time from MS 
diagnosis to secondary progressive MS is estimated 12 years (Eriksson et al., 2003). 
Therefore, the conversion from relapsing into progressive course is starting to take place, 
meaning that the disabilities are starting to accumulate and interfere with daily life. 
Therefore, we might conclude that male patients entering the progressive stage of MS 
might represent the critical MS population susceptible for SOC decrements. Further, in 
depth research is necessary to explore the reasons behind the SOC decline in this particular 
population. The refined portion of our study group indicates that patients with similar 
demographic and clinical characteristics could potentially benefit from targeted 
intervention for increasing SOC. 
5.5.1. Study strengths 
Our research provided new knowledge concerning the unexplored topic of SOC stability in 
MS patients, showing that SOC is a stable construct and not expected to change on yearly 
basis in usual care settings. Moreover, we identified a vulnerable group of MS patients that 
might benefit from interventions aimed to enhance SOC. 




5.5.2. Study limitations 
Not involving a control or comparison group, as well as the absence of a follow-up cross-
section for the background data are limitations of this study.  
5.5.3. Implications for clinical practice 
The refined portion of our study group that reported a significant SOC decrement should 
be the targeted population of MS patients for interventions intended to increase SOC. 
5.5.4. Suggestions for future research 
The long-term trajectory of SOC in MS is an unexplored area. In addition, the evidence that 
exists from studies on patients with other chronic diseases is inconclusive. Therefore, 
studies concerning the SOC stability in MS patients are required for further clarification. 
Future studies on a larger sample of patients having the socio-demographic and clinical 
profile of the MS patients that reported significant SOC decrement in this study are 
quested.  
  





This study recognized SOC as a significant, independent, stable determinant of disease 
specific HRQOL domains in Slovenian MS patients, and established the Salutogenesis as an 
appropriate framework for studying and supporting MS patients. The originality of this 
study in the particular research field lays in the fact that specific measure for HRQOL was 
used, created to capture changes in the health related areas of human existence that are 
considered as mostly impacted by MS. Therefore, based on the significant associations 
between SOC and different dimensions of subjective health, we can propose SOC as an 
important and suitable intervention targeted outcome to consider in managing MS 
difficulties. In our analysis, SOC was predicting disease specific HRQOL independently of 
the background disease and demographic factors. Keeping in mind, that disability and the 
consequential social inequality are a major problem in MS patients, identifying an 
independent modifiable source is a great contribution. Therefore, we can suggest that SOC 
might offer protection regarding HRQOL despite the health limitations and the social 
vulnerability coupled with MS.   
A collateral benefit of this study is the preparation of the Slovenian versions of MSQOL-54 
and SOC-13, which proved to be internally consistent and accurate tools and well accepted 




by the Slovenian MS patients. The instruments are now at disposal to all health 
professionals dealing with MS patients in Slovenia. 




7. Povzetek naloge 
7.1. Uvod 
Multipla skleroza (MS) je najpogostejša demielinizacijska imunsko posredovana vnetna 
bolezen osrednjega živčevja. MS zmanjšuje kakovost življenja in preživetje obolelih. V 
raziskavi smo se osredotočili na samoopisane izide, in sicer na kakovost življenja v zvezi 
zdravjem (angl. Health Related Quality of Life – HRQOL), ki predstavlja delež kakovosti 
življenja, na katerega vpliva zdravstveno stanje, in samooceno splošnega zdravja (angl. Self 
Rated Health – SRH), ki se je izkazal kot močan napovednik umrljivosti. Študije kažejo, da 
so določeni psihosocialni dejavniki pogosto boljši kazalniki posameznih razlik v 
subjektivnem zdravju v primerjavi z dejavniki, povezanimi z boleznijo. Občutek skladnosti 
(angl. Sense of Coherence – SOC) je bistvo salutogenetske teorije o obvladovanju stresa, ki 
jo je razvil Aaron Antonovsky (Antonovsky, 1987). Gre za tristranski dejavnik, ki odraža 
sposobnost posameznika, da se odzove na stresno situacijo. Visok občutek skladnosti 
pomeni veliko sposobnost razumevanja situacije, iskanje pomena in uporabo sredstev, ki 
so na voljo z namenom promocije zdravja. Dokazi, ki bi potrdili vlogo občutka skladnosti pri 
opredeljevanju subjektivnega zdravja pri bolnikih z MS, so redki. Zato smo se odločili 




raziskati vpliv občutka skladnosti na kakovost življenja v zvezi z zdravjem in samooceno 
splošnega zdravja. 
7.2. Hipoteze 
Doktorska disertacija temelji na naslednjih hipotezah: 
1. Slovenska različica vprašalnika MSQOL-54 bo izpolnila običajne psihometrične 
standarde; 
2. Slovenska različica vprašalnika SOC-13 bo izpolnila običajne psihometrične 
standarde; 
3. Ocena občutka skladnosti je v pozitivni povezavi z oceno kakovosti življenja v zvezi 
z zdravjem pri slovenskih bolnikih z MS; 
4. Ocena občutka skladnosti je v pozitivni povezavi s samooceno splošnega zdravja pri 
slovenskih bolnikih z MS; 
5. Ocena občutka skladnosti pri slovenskih bolnikih z MS ostaja nespremenjena v 
časovnem obdobju enega leta.  
Vsaka posamezna hipoteza v tej doktorski disertaciji služi kot ogrodje posamezne študije.  
7.3. Metode 
Zasnova študije, preiskovanci, ustanove in zbiranje podatkov.  
V študijah št. 1, 2, 3 in 4 smo uporabili presečno zasnovo, medtem ko smo za študijo št. 5 
uporabili kohortno zasnovo z dvema meritvenima točkama. Od skupno 207 bolnikov, ki so 
bili v obdobju od marca do decembra 2013 naročeni na pregled v ambulanti Oddelka za 
nevrološke bolezni Univerzitetnega kliničnega centra Maribor in so izpolnjevali vključitvene 
kriterije, tj. diagnosticirana MS v skladu z McDonaldovi kriteriji za postavitev diagnoze MS 
(Polman et al., 2011) in so bili stari več kot 18 let, so bili v izhodišču pozvani k sodelovanju 
v študiji. Izključitvene kriterije so predstavljali: poslabšanje MS v roku 30 dni pred 
naročenim nevrološkim pregledom (trenutna aktualna aktivna faza bolezni) in prisotnost 
drugih kroničnih bolezni. Med izhodiščnim delom prečne raziskave so bolniki izpolnili 




vprašalnik, ki je zajemal slovensko različico vprašalnika o kakovosti življenja pri multipli 
sklerozi (angl. Multiple Sclerosis Quality of Life-54 Instrument – MSQOL-54), 13-stopenjski 
vprašalnik o občutku skladnosti (angl. Sense of Coherence; 13-item Orientation to Life 
Questionnaire –SOC-13) in družbeno-demografski vprašalnik. Klinične podatke smo 
pridobili iz zdravstvenih kartotek. Bolniki, ki so ustrezali kriterijem za vključitev v izhodiščni 
del študije, so bili v isti zdravstveni ustanovi pozvani k nadaljnjemu sodelovanju med 
marcem in decembrom 2014. Med nadaljevanjem presečne raziskave je vsak preiskovanec 
moral izpolniti le 13-stopenjski vprašalnik o občutku skladnosti. 
7.3.1. Instrumenti/Vprašalniki 
Vprašalnik o kakovosti življenja pri multipli sklerozi oz. MSQOL-54 je specifičen vprašalnik o 
kakovosti življenja v zvezi z zdravjem (Health Related Quality of Life – HRQOL), ki so ga na 
Oddelku za nevrologijo na Kalifornijski univerzi v Los Angelesu, ZDA (UCLA, 1995), razvili 
tako, da so generičnemu jedru oz. kratkemu testu zdravja (Short Form Health Survey (SF-
36)) dodali še modul z 18 vprašanji, ki so značilna za bolnike z MS (MS-18) (Vickrey et al., 
1995; Ware et al., 1993). Vprašalnik ima 12 podlestvic, ki so združene iz dveh sestavljenih 
ocen, in sicer iz ocene telesnega zdravja Physical Health Composite (PHC) score in ocene 
duševnega zdravja Mental Health Composite (MHC) score. Višja kot je ocena, boljša je 
kakovost življenja, povezanega z zdravjem. Prvo vprašanje vprašalnika MSQOL-54, ki se 
glasi »Kako bi na splošno ocenili svoje zdravje?«, smo uporabili za ocenjevanje vprašalnika 
SRH (Christine Snead, 2014; Subramanian et al., 2010; Ware and Gandek, 1998). Bolniki so 
lahko ocenili svoje zdravje na lestvici od 1 do 5, pri čemer je ocena 1 pomenila odlično, 2 
zelo dobro, 3 dobro, 4 slabo in 5 zelo slabo. Antonovsky je razvil vprašalnik SOC-13, ki ima 
tri podlestvice, in sicer smiselnost, razumljivost in obvladljivost. Vse so nato združene v 
skupno oceno občutka skladnosti; višja kot je ocena, boljši je občutek skladnosti. 
7.3.2. Metodologija 
Pri validacijskih študijah (ŠTUDIJA 1 in 2) smo uporabili podobno metodologijo. Postopek 
priprave slovenske različice instrumentov je obsegal več stopenj, in sicer: prevod iz izvirnika 
v ciljni jezik in nazaj v izvirnik, jezikovno preverjanje modulov MS-18 in SOC-13 ter 
psihometrično preverjanje instrumentov. Ocenjevali smo naslednje psihometrične 




lastnosti: sprejemljivost, zanesljivost in veljavnost. Sprejemljivost slovenske različice 
vprašalnika MSQOL-54 smo določili tako, da smo ocenili povprečni čas, ki je bil potreben za 
reševanje vprašalnika, odstotek manjkajočih podatkov in pomoč, ki so jo bolniki potrebovali 
pri reševanju vprašalnika. Sprejemljivost slovenske različice vprašalnika SOC-13 smo 
določili tako, da smo izračunali odstotek manjkajočih podatkov. Zanesljivost slovenske 
različice vprašalnika MSQOL-54 smo določili v smislu notranje skladnosti (s Cronbachovim 
koeficientom alfa), medtem ko smo zanesljivost slovenske različice vprašalnika SOC-13 
določili v smislu notranje skladnosti (s Cronbachovim koeficientom alfa) in 
razpolovitvenega koeficienta (Guttmanov koeficient). Konstruktno validnost smo določili z 
izvedbo analize glavnih komponent (PCA) podlestvic vprašalnika MSQOL-54 in vprašanj v 
vprašalniku SOC-13.  
V analizi povezanosti (ŠTUDIJA 3 in 4) smo uporabili podobno metodologijo. Povezanosti 
med ocenami, PHC, MHC in SOC, kakor tudi med ocenami PHC, MHC in osnovnimi podatki, 
so bile določene univariatno, in sicer s pomočjo enostavne linearne regresije. Da smo 
upoštevali morebiten vpliv drugih dejavnikov (družbeno-demografskih značilnosti bolnikov 
in značilnosti njihove bolezni) na povezanost med opazovanima pojavoma, smo uporabili 
multiplo linearno regresijo. Povezanost med samoocenjenim zdravjem kot slabim ali zelo 
slabim, in SOC, kakor tudi med samoocenjenim zdravjem kot slabim ali zelo slabim in 
osnovnimi podatki, so bili določeni univariatno, in sicer z enostavno logistično regresijo. Da 
smo upoštevali morebiten vpliv drugih dejavnikov (družbeno-demografskih značilnosti 
bolnikov in značilnosti njihove bolezni) na povezanost med samoocenjenim zdravjem kot 
slabim ali zelo slabim in SOC, smo uporabili multiplo logistično regresijo. 
Kot metodo multivariatne analize, v kateri smo upoštevali morebiten vpliv drugih 
dejavnikov (družbeno-demografskih značilnosti bolnikov in značilnosti njihove bolezni) na 
povezanost med opazovanima pojavoma, smo uporabili multiplo logistično regresijo. 
Pri študiji stabilnosti SOC (ŠTUDIJA 5) smo za ocenjevanje le-te uporabili Pearsonov 
koeficient korelacije. 





7.4.1. Opis skupine opazovancev 
Od skupno 207 bolnikov z MS, ki so bili prvotno predvideni za vključitev v študijo, je bilo 
150 ustreznih bolnikov, medtem ko jih 57 (27,5 %) ni izpolnjevalo vključitvenih kriterijev. 
Od ustreznih bolnikov z MS jih je 16 (10,7 %) zavrnilo sodelovanje v študiji. Končno število 
vključenih bolnikov z MS v študijo je bilo 134 (89,3-% stopnja odzivnosti). Lastnosti 
udeležencev so prikazane v Tabeli 1. Povzetek vprašalnika MSQOL-54 in ocene podlestvic 
so prikazane v Tabeli 3. Skupna ocena vprašalnika SOC-13 je prikazana v Tabeli 5.  
7.4.2. ŠTUDIJA 1: Validacija vprašalnika MSQOL-54 pri slovenskih bolnikih 
z MS  
Povprečni čas za reševanje vprašalnika je bil 15,9 ± 8,9 minut. Skupno 94,8 % bolnikov ni 
potrebovalo dodatnih pojasnil za prevedena vprašanja. 32 bolnikov (23,9 %) je potrebovalo 
pomoč pri branju in pisanju zaradi težav z vidom ali zgornjimi okončinami. Odstotek 
manjkajočih podatkov se je gibal med 0,8 % in 3,7 % (Tabela 2). Celoten instrument 
(α=0,879) in večina posameznih podlestvic so bile notranje skladne nad priporočeno mejno 
vrednostjo. Izjema sta bili podlestvica splošnega zdravja in podlestvica socialne dejavnosti 
(Tabela 6). Rezultati analize glavnih komponent so pokazali, da sta samo prvi dve 
komponenti imeli lastno vrednost, ki je presegala 1, in sta znašali 59,4 % skupne variance 
(Tabela 7). Podlestvice za ocenjevanje duševnega zdravja: kognitivne funkcije, zdravstvene 
težave, splošna kakovost življenja in duševno zdravje so imeli močne uteži na 1. 
komponento. Podlestvice za ocenjevanje telesnega zdravja: vpliv telesnega zdravja na 
dejavnosti, telesna bolečina, telesno delovanje, splošno zdravje, spolna funkcija, socialne 
dejavnosti so imeli močne uteži na 2. komponento. Podlestvica vitalnosti, ki je podlestvica 
telesnega zdravja, je prav tako pokazala visoko stopnjo nasprotne komponente. Podlestvica 
vpliva čustvenega stanja na dejavnosti je imela enake uteži na obe komponenti. 




7.4.3. ŠTUDIJA 2: Validacija vprašalnika SOC-13 pri slovenskih bolnikih z 
MS 
Pri sedmih postavkah (53,8 %) ni bilo manjkajočih podatkov. Pri ostalih šestih postavkah se 
je obseg manjkajočih podatkov gibal med 0,7 in 3,0 %. Vrednost Cronbachovega koeficienta 
alfa (α=0,879) je bila nad priporočeno mejno vrednostjo. Guttmanov razpolovitveni 
koeficient zanesljivosti je znašal 0,831. Rezultati analize glavnih komponent so pokazali, da 
so samo prve tri komponente imele lastno vrednost, ki je presegala 1, in so znašale 61,6 % 
skupne variance (Tabela 9). Faktorske uteži so pokazale, da postavke niso bile popolnoma 
skladne s teoretično razsežnostjo razumljivosti, obvladljivosti in smiselnosti.  
7.4.4. ŠTUDIJA 3: Razmerje med občutkom skladnosti in kakovostjo 
življenja pri slovenskih bolnikih z MS 
Rezultati preproste linearne regresijske analize so pokazali pozitivno in pomembno 
povezavo med oceno občutka skladnosti in oceno duševne dimenzije vprašalnika MSQOL-
54 (b=0.834, p<0.001). Drugi natančnejši podatki so prikazani v Tabeli 11. Model, ki ga 
sestavljata ocena občutka skladnosti in drugi dejavniki v ozadju, je pojasnil 47,8 % 
odstopanja pri oceni duševne dimenzije vprašalnika MSQOL-54 (R2=0,478, p<0,001). V tem 
modelu je bila ocena občutka skladnosti najmočnejši napovedni dejavnik za oceno duševne 
dimenzije vprašalnika MSQOL-54 (r=0,543, p<0,001). Vključitev ocene občutka skladnosti v 
ta model je povečalo njegovo napovedljivost za napovedovanje ocene duševne dimenzije 
vprašalnika MSQOL-54 za 25,8 % (sprememba R2=0,258, p<0,001). Drugi natančnejši 
podatki so prikazani v Tabeli 12. Rezultati preproste linearne regresijske analize so pokazali 
pozitivno in pomembno povezavo med oceno občutka skladnosti in oceno telesne 
dimenzije vprašalnika MSQOL-54 (r=0,437, p<0,001). Drugi natančnejši podatki so prikazani 
v Tabeli 13. Model, ki ga sestavljata ocena občutka skladnosti in drugi dejavniki v ozadju, je 
pojasnil 62,6-% odstopanja pri oceni telesne dimenzije vprašalnika MSQOL-54 (R2=0,626, 
p<0,001). Zdi se, da je v tem modelu ocena občutka skladnosti precej predvidela oceno 
telesne dimenzije vprašalnika MSQOL-54; vključitev ocene občutka skladnosti pa je za 
12,8 % povečala njegovo napovedljivost pri oceni telesne dimenzije vprašalnika MSQOL-54 
(sprememba R2=0,128, p<0,001). V tem modelu je bila ocena občutka skladnosti tretja 
najmočnejša spremenljivka v povezavi z oceno telesne dimenzije vprašalnika MSQOL-54, 




takoj za starostjo in EDSS (r=0,381, p<0,001; r=–0,428, p<0,001, oz. r=–0,443, p<0,001). 
Drugi natančnejši podatki so prikazani v Tabeli 14. Ocena občutka skladnosti je bila 
pomemben napovedni dejavnik za vse ocene podlestvic duševne in telesne dimenzije 
vprašalnika MSQOL-54.  
7.4.5. ŠTUDIJA 4: Razmerje med občutkom skladnosti in samooceno 
splošnega zdravja pri slovenskih bolnikih z MS  
Rezultati preproste linearne regresijske analize so pokazali pomembno in negativno 
povezavo med oceno občutka skladnosti in slabo oceno splošnega zdravja (OR=0,960, 
p=0,004). Natančnejši podatki so prikazani v Tabeli 16. V multivariatnem modelu je ocena 
občutka skladnosti izboljšala in ostala pomemben in negativen napovednik oceno 
splošnega zdravja (OR=0,949, p=0,006). Model je oceno občutka skladnosti prepoznal kot 
drugi najpomembnejši dejavnik pri napovedovanju slabih ocen splošnega zdravja, takoj za 
oceno EDSS. Natančnejši podatki so prikazani v Tabeli 17. 
7.4.6. ŠTUDIJA 5: Stabilnost občutka skladnosti pri slovenskih bolnikih z 
MS 
Analiza korelacije med ocenami občutka skladnosti v začetni in končni točki opazovanja v 
času je sicer pokazala močno in pomembno pozitivno povezavo (r=0,948, p<0,001), vendar 
je 10 pacientov ob ponovnem pregledu poročalo o padcu ocene občutka skladnosti, ki je bil 
večji od 10 % (8 točk). Značilnosti omenjenih pacientov so predstavljene v Tabeli 20. 
7.5. Razprava 
7.5.1. ŠTUDIJA 1: Validacija vprašalnika MSQOL-54 pri slovenskih bolnikih 
z MS  
Slovenska različica vprašalnika MSQOL-54 je uspešno opravila postopek vrednotenja in 
izpolnjuje zahtevane psihometrične standarde. Dobljeni rezultati so bili primerljivi z 
referenčnimi rezultati. Vprašalnik so slovenski bolniki z MS dobro sprejeli, saj je večina 




bolnikov lahko izpolnila vprašalnik v priporočljivem časovnem okvirju in brez pomoči 
raziskovalnega tima. Odstotek manjkajočih odgovorov je bil nizek. Izjemo je predstavljala 
podlestvica spolnih funkcij zaradi teme, ki velja za tabu. Posamezne podlestvice in celotni 
vprašalnik so imeli visoko notranjo skladnost, kar kaže na to, da je vprašalnik zanesljiv. 
Izjemo sta predstavljali podlestvica splošnega zdravja in podlestvica socialne dejavnosti. 
Zmanjšano zanesljivost podlestvice splošnega zdravja pripisujemo dejstvu, da podlestvica 
obsega širok spekter samoocenjevanja zdravja, podlestvica socialne dejavnosti pa nima 
velikega števila postavk.  
Konstruktna veljavnost je dobra, saj sta bili potrjeni dve temeljni dimenziji vprašalnika. Dve 
komponenti iz analize glavnih komponent sta predstavljali telesno in duševno dimenzijo 
vprašalnika MSQOL-54. Porazdelitev podlestvic v posamezne komponente je bila podobna 
izvornemu ameriškemu vprašalniku (Vickrey et al., 1995). Izjemo sta predstavljali 
podlestvica vitalnosti in podlestvica vpliva čustvenega stanja na dejavnosti. V skladu z 
našimi rezultati so že predhodne študije pokazale, da je podlestvica vitalnosti v vprašalniku 
MSQOL-54 tesno povezana z duševno dimenzijo vprašalnika MSQOL-54 (Ghaem et al., 
2007; Miller and Dishon, 2005), in da bolniki z MS na omejitve pri opravljanju vlog gledajo 
enotno – ne glede na telesni ali duševni izvor omejitev (Miller and Dishon, 2005). 
7.5.2. ŠTUDIJA 2: Validacija vprašalnika SOC-13 pri slovenskih bolnikih z 
MS 
Slovenska različica vprašalnika SOC-13 je uspešno opravila postopek vrednotenja in 
izpolnjuje potrebne psihometrične standarde. Dobljeni rezultati so bili primerljivi z 
referenčnimi podatki. Slovenska različica vprašalnika je bila pri slovenskih bolnikih z MS 
dobro sprejeta, saj je odstotek manjkajočih odgovorov nizek. Celotni vprašalnik je imel 
visoko notranjo skladnost, kar kaže na to, da je instrument zanesljiv. Ocenjevanje 
zanesljivosti s pomočjo metode razpolovitve pričujoče študije so skladne z vrednostmi 
meril, o katerih poročajo v drugih podobnih študijah (Naaldenberg et al., 2011; Rajesh et 
al., 2016). Analiza konstruktne veljavnosti je potrdila pričakovano trifaktorsko strukturo 
slovenske različice vprašalnika SOC-13, vendar se postavke niso popolnoma ujemale s 
teoretičnimi dimenzijami razumljivosti, obvladljivosti in smiselnosti. V skladu z našimi 




ugotovitvami je tudi dejstvo, da je avtor vprašalnika opozoril in odsvetoval uporabo 
podlestvic za merjenje posameznih dimenzij (Antonovsky, 1993, 1987).  
7.5.3. ŠTUDIJA 3: Povezanost med občutkom skladnosti in kakovostjo 
življenja pri slovenskih bolnikih z MS 
Ta študija je občutek skladnosti prepoznala kot pomemben in neodvisen napovedni 
dejavnik kakovosti življenja bolnikom z MS. Ocena občutka skladnosti je prispevala pri 
pojasnjevanju razlik v oceni telesne in duševne dimenzije kakovosti življenja pri bolnikih z 
MS. Njegov prispevek je bolj viden v duševnih dimenzijah kakovosti. Glavni razlog za boljšo 
povezanost med oceno občutka skladnosti in duševno dimenzijo kakovosti je dejstvo, da je 
v osnovi občutek skladnosti psihosocialni konstrukt. V multivariatnem modelu je občutek 
skladnosti deloval kot neodvisen napovedni dejavnik kakovosti življenja za bolnike z MS. 
Dobljeni rezultati so bili primerljivi z ugotovitvami podobnih študij pri bolnikih z različnimi 
kroničnimi boleznimi. 
7.5.4. ŠTUDIJA 4: Povezanost med občutkom skladnosti in samooceno 
splošnega zdravja pri slovenskih bolnikih z MS 
Naša študija je občutek skladnosti prepoznala kot pomemben, obratno sorazmerno 
povezan in neodvisen napovedni dejavnik slabega subjektivnega splošnega zdravja. 
Samoocena splošnega zdravja je uveljavljen napovedni dejavnik umrljivosti pri splošni 
populaciji in bolnikih z različnimi kroničnimi obolenji (Benyamini and Idler, 1999; Mossey 
and Shapiro, 1982). Študije kažejo, da MS krajša pričakovano življenjsko dobo (Scalfari et 
al., 2013). In naših rezultatov lahko torej sklepamo, da se izboljšanje občutka skladnosti 
lahko izrazi v zmanjšani umrljivosti pri bolnikih z MS.  
7.5.5. ŠTUDIJA 5: Stabilnost občutka skladnosti pri slovenskih bolnikih z 
MS 
Naša študija je ocenjevala možnosti za morebitne spremembe občutka skladnosti pri 
pacientih z MS v časovnem obdobju enega leta. Povprečna ocena občutka skladnosti, ki jo 
je naša skupina preiskovancev dosegla, se po enem letu ni bistveno spremenila, zato je bila 




naša hipoteza potrjena. Pridobljeni rezultati so primerljivi z rezultati podobnih študij pri 
pacientih z različnimi kroničnimi obolenji.  
Nespremenljivost rezultatov pri vprašalniku SOC v obdobju enega leta lahko pripišemo 
temu, da občutka skladnosti nismo spreminjali z namenom, da bi ga izboljšali. Prav tako je 
bil čas med začetno in končno točko opazovanja relativno kratek, da bi prišlo do morebitnih 
signifikantnih sprememb občutka skladnosti. Drugi možni razlog za stabilnost občutka 
skladnosti med našimi preiskovanci pa utegne biti zadovoljivo zdravstveno varstvo 
pacientov z MS v Sloveniji.  
Kljub temu je delež preiskovancev v skupini poročal o bistvenem upadu ocene vprašalnika 
SOC na letni ravni. Značilnosti teh pacientov kažejo na to, da gre verjetno za paciente, ki so 
neposredno pred postavitvijo diagnoze sekundarne napredujoče MS. Naša raziskava je 
opisala ranljivo skupino pacientov z MS, ki bi imeli koristi od ciljno usmerjenih ukrepov za 
povečanje občutka skladnosti.  
7.6. Zaključek 
Ta raziskava je prepoznala občutek skladnosti kot pomemben, neodvisen, stabilen dejavnik 
specifične kakovosti življenja v zvezi z zdravjem in samoocene splošnega zdravja, pri 
slovenskih bolnikih z MS. Nadalje je ta raziskava opredelila salutogenezo kot primeren okvir 
za raziskovanje in nudenje podpore pacientom z MS. Izvirnost te raziskave je v tem, da je 
bilo uporabljeno specifično merilo kakovosti življenja v zvezi z zdravjem, ki je bilo 
oblikovano za zajemanje sprememb na področju zdravja, za katere velja, da jih je MS najbolj 
prizadela. Zato lahko na podlagi pomembnih povezav med občutkom skladnosti in 
subjektivnim zdravjem, občutek skladnosti predlagamo kot pomemben in primeren ukrep 
pri obvladovanju težav z MS. V naši analizi je občutek skladnosti napovedal specifično 
kakovost življenja ne glede na ozadje bolezni in demografske dejavnike. Upoštevajoč 
dejstvo, da sta invalidnost in posledično družbena neenakopravnost velik problem med 
bolniki z MS, je opredelitev neodvisnega spremenljivega dejavnika izjemnega pomena. Zato 
lahko zaključimo, da lahko občutek skladnosti zaščiti subjektivno zdravje kljub omejitvam 
pri zdravju in ranljivosti v družbi, ki sta nedvomno tesno povezana z MS.  




Dodatna korist te raziskave je priprava slovenskih različic vprašalnikov MSQOL-54 in 
SOC-13, ki sta dokazano notranje skladna in veljata za točno orodje, ki je bilo dobro sprejeto 
med slovenskimi bolniki z MS.  
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Table 1. Results of multiple linear regression analysis of association between cognitive function subscale score and 
explanatory and background factors (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.925 0.662 1.118 <0.001 
Age   -0.504 -0.951 -0.057 0.028 
Gender Male female -3.756 -11.460 3.948 0.336 
Marital status married/cohabiting single 6.099 -2.100 14.298 0.143 
Area of living Urban rural 2.605 -4.532 9.742 0.471 
Education Tertiary primary/secondary -1.977 -11.129 7.175 0.670 
Employment employed non-employed 3.445 -4.438 11.329 0.389 
Disease course relapsing-remitting progressive 8.152 -20.215 3.192 0.183 
EDSS   0.811 -3.502 1.880 0.552 
Disease progression No yes 0.705 -8.124 6.714 0.851 
Disease duration   0.220 -0.934 0.494 0.544 
Therapy yes no -2.180 -10.412 6.051 0.601 
       
Constant   38.071    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
 
Table 2. Results of multiple linear regression analysis of association between emotional wellbeing subscale score and 
explanatory and background factors (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.674 0.491 0.858 <0.001 
Age   -0.200 -0.512 0.112 0.207 
Gender Male female -3.833 -9.212 1.545 0.161 
Marital status married/cohabiting single 2.759 -2.965 8.483 0.342 
Area of living Urban rural 0.402 -4.581 5.384 0.873 
Education Tertiary primary/secondary -4.158 -10.548 2.231 0.200 
Employment employed non-employed 1.533 -3.971 7.037 0.582 
Disease course relapsing-remitting progressive 1.383 -7.040 9.805 0.746 
EDSS   0.301 -1.578 2.180 0.752 
Disease progression No yes 0.580 -5.759 4.600 0.825 
Disease duration   0.032 -0.467 0.530 0.901 
Therapy yes no -3.346 -9.093 2.401 0.251 
       
Constant   36.945    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
  




Table 3. Results of multiple linear regression analysis of association between overall QOL subscale score and explanatory 
and background factors (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.546 0.371 0.722 <0.001 
Age   -0.343 -0.641 0.045 0.024 
Gender Male female -1.262 -6.395 3.871 0.627 
Marital status married/cohabiting single 4.039 -1.423 9.501 0.146 
Area of living Urban rural 1.186 -3.568 5.941 0.622 
Education Tertiary primary/secondary -1.595 -4.502 7.693 0.605 
Employment employed non-employed 1.603 -1.649 8.856 0.177 
Disease course relapsing-remitting progressive 5.043 -2.994 3.080 0.217 
EDSS   0.737 -2.530 1.055 0.417 
Disease progression No yes 0.724 -5.667 4.219 0.772 
Disease duration   0.166 -0.310 0.641 0.492 
Therapy yes no -0.876 -6.360 4.609 0.752 
       
Constant   38.789    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
 
Table 4. Results of multiple linear regression analysis of association between role limitations- emotional subscale score 
and explanatory and background (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.974 0.475 1.473 <0.001 
Age   -1.533 -2.382 0.684 0.001 
Gender Male female -0.847 -13.779 15.472 0.909 
Marital status married/cohabiting single 12.296 -3.268 27.861 0.120 
Area of living Urban rural 5.789 -7.759 19.337 0.399 
Education Tertiary primary/secondary 1.792 -15.583 19.167 0.839 
Employment employed non-employed 1.290 -13.677 16.256 0.865 
Disease course relapsing-remitting progressive 17.889 -5.012 40.791 0.125 
EDSS   2.203 -2.906 7.311 0.395 
Disease progression No yes 0.829 -13.256 14.913 0.907 
Disease duration   1.265 -0.091 2.620 0.067 
Therapy yes no 1.125 -14.503 16.752 0.887 
       
Constant   17.549    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
  




Table 5. Results of multiple linear regression analysis of association between health distress subscale score and 
explanatory and background (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.655 0.416 0.894 <0.001 
Age   -0.297 -0.703 0.108 0.149 
Gender Male female 0.549 -6.443 7.541 0.877 
Marital status married/cohabiting single 0.871 -6.570 8.312 0.817 
Area of living Urban rural 0.204 -6.273 6.681 0.950 
Education Tertiary primary/secondary -0.968 -9.274 7.339 0.818 
Employment employed non-employed 3.716 -3.439 10.8971 0.306 
Disease course relapsing-remitting progressive 0.748 -10.201 11.696 0.893 
EDSS   -1.512 -3.954 0.930 0.223 
Disease progression No yes 3.432 -3.301 10.166 0.315 
Disease duration   0.563 -0.086 1.211 0.088 
Therapy yes no -3.309 -10.780 4.162 0.382 
       
Constant   37.404    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
 
Table 6. Results of multiple linear regression analysis of association between physical health subscale score and 
explanatory and background (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.438 0.211 0.664 <0.001 
Age   -0.552 -0.937 -0.168 0.005 
Gender Male female 0.171 -6.456 6.797 0.959 
Marital status married/cohabiting single 2.340 -9.391 4.712 0.523 
Area of living Urban rural 1.192 -4.947 7.330 0.701 
Education Tertiary primary/secondary 0.076 -7.796 7.948 0.985 
Employment employed non-employed -1.855 -8.636 4.926 0.589 
Disease course relapsing-remitting progressive 4.592 -5.784 14.968 0.383 
EDSS   10.277 -12.591 7.962 <0.001. 
Disease progression No yes 6.143 -0.238 12.524 0.059 
Disease duration   0.337 -0.277 0.951 0.279 
Therapy yes no 1.701 -5.379 8.781 0.635 
       
Constant   72.983    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
  




Table 7. Results of multiple linear regression analysis of association between energy subscale score and explanatory and 
background (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.746 0.529 0.962 <0.001 
Age   -0.339 -0.708 0.029 0.071 
Gender Male female 1.710 -8.057 4.637 0.595 
Marital status married/cohabiting single 1.902 -4.852 8.657 0.578 
Area of living Urban rural 1.683 -4.197 7.562 0.572 
Education Tertiary primary/secondary 2.501 -10.040 5.039 0.513 
Employment employed non-employed -2.007 -4.487 8.502 0.542 
Disease course relapsing-remitting progressive 2.035 -7.904 11.973 0.686 
EDSS   1.119 -3.336 1.098 0.320 
Disease progression No yes 5.786 -0.326 11.898 0.063 
Disease duration   0.313 -0.276 0.901 0.295 
Therapy yes no -2.237 -9.019 4.545 0.515 
       
Constant   14.579    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
 
Table 8. Results of multiple linear regression analysis of association between health perceptions subscale score and 
explanatory and background factors (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.336 0.155 0.516 <0.001 
Age   -0.365 -0.672 0.058 0.020 
Gender Male female 3.724 -9.010 1.563 0.166 
Marital status married/cohabiting single 1.403 -4.223 7.029 0.622 
Area of living Urban rural 2.164 -2.733 7.061 0.383 
Education Tertiary primary/secondary 0.390 -5.890 6.670 0.902 
Employment employed non-employed 5.306 -0.104 10.716 0.054 
Disease course relapsing-remitting progressive 1.358 -9.635 6.920 0.746 
EDSS   1.042 -2.888 0.804 0.266 
Disease progression No yes 3.173 -1.918 8.263 0.220 
Disease duration   0.265 -0.225 0.755 0.289 
Therapy yes no 0.038 -5.610 5.687 0.989 
       
Constant   34.416    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
  




Table 9. Results of multiple linear regression analysis of association between social function subscale score and 
explanatory and background (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.534 0.324 0.745 <0.001 
Age   -0.798 -1.156 0.441 <0.001 
Gender Male female 2.094 -4.068 8.256 0.502 
Marital status married/cohabiting single 2.150 -4.408 8.707 0.518 
Area of living Urban rural 1.805 -2.903 7.513 0.533 
Education Tertiary primary/secondary 3.418 -10.738 3.902 0.357 
Employment employed non-employed 2.562 -8.868 3.743 0.423 
Disease course relapsing-remitting progressive 1.370 -8.279 11.019 0.779 
EDSS   2.845 -4.997 0.693 0.010 
Disease progression No yes 3.983 -1.950 9.917 0.186 
Disease duration   0.614 0.043 1.185 0.035 
Therapy yes no 5.258 -11.842 1.326 0.116 
       
Constant   73.760    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
 
Table 10. Results of multiple linear regression analysis of association between pain subscale score and explanatory 
and background factors (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.427 0.129 0.726 0.005 
Age   -0.796 -1.304 -0.289 0.002 
Gender Male female 0.735 -9.480 8.010 0.868 
Marital status married/cohabiting single -6.228 -15.535 3.078 0.188 
Area of living Urban rural 3.392 -4.709 11.493 0.409 
Education Tertiary primary/secondary 2.343 -8.046 12.731 0.656 
Employment employed non-employed -5.604 -14.553 3.344 0.217 
Disease course relapsing-remitting progressive -
14.157 
-27.851 -0.464 0.043 
EDSS   -3.017 -6.071 0.037 0.053 
Disease progression No yes 7.910 -0.511 16.331 0.065 
Disease duration   0.287 -0.524 1.098 0.485 
Therapy yes no 0.444 -8.900 9.788 0.925 
       
Constant   89.617    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
  




Table 11. Results of multiple linear regression analysis of association between role limitations-physical subscale 
score and explanatory and background factors (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.472 0.016 0.929 0.043 
Age   -1.692 -2.469 -0.916 <0.001 
Gender Male female 3.512 -9.863 16.886 0.604 
Marital status married/cohabiting single 12.477 -1.757 26.710 0.085 
Area of living Urban rural 4.912 -7.477 17.302 0.434 
Education Tertiary primary/secondary 6.065 -9.823 21.954 0.451 
Employment employed non-employed -7.225 -20.912 6.461 0.298 
Disease course relapsing-remitting progressive -1.544 -22.487 19.399 0.884 
EDSS   -7.191 -11.862 -2.519 0.003 
Disease progression No yes 16.708 -3.828 29.587 0.011 
Disease duration   0.769 -0.471 2.008 0.222 
Therapy yes no 2.112 -12.178 16.403 0.770 
        
Constant   70.598    
LEGEND: SOC - sense of coherence score; EDSS - expanded disability status scale score. 
 
Table 12. Results of multiple linear regression analysis of association between sexual function subscale score and 
explanatory and background factors (n=134). 
 Category  95% CI for B  
Factors Observed Reference b Lower Upper p 
SOC   0.587 0.249 0.925 0.001 
Age   -0.855 -1.430 -0.281 0.004 
Gender Male female -0.757 -10.654 9.141 0.880 
Marital status married/cohabiting single 3.299 -7.234 13.832 0.536 
Area of living Urban rural 3.7422 -5.426 12.911 0.421 
Education Tertiary primary/secondary -1.714 -13.472 210.044 0.773 
Employment employed non-employed -0.350 -10.478 9.778 0.946 
Disease course relapsing-remitting progressive 2.715 -12.784 18.213 0.729 
EDSS   -3.333 -6.790 0.124 0.059 
Disease progression No yes -6.797 -16.328 2.734 0.161 
Disease duration   1.008 0.90 1.925 0.032 
Therapy yes no 3.807 -6.769 14.382 0.477 
       
Constant   66.732    
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